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viEWS, NEWS AND INTERVIEWS 


The sinking of the. Pennsylvania 


Railroad ‘ompany’s ferryboat Chi- 
ago a fev day’s ago off the Starin 
Pir in ‘ie North River, near the 


foot of Cortlandt street, New York 
city, may make some extra business 
formanufacturers of submarine cables. 
The poin' at which the Chicago went 
down, afi«r she was rammed, is about 
150 feet «ff shore, and she lays right 
m top © from twenty-five to thirty 
sbmarin. cables belonging to the 
Western ‘‘nion Telegraph Company, 
the Post:’ Telegraph-Cable Company 
and the New York Telephone Com- 
pany. !* was feared that when the 
weckers began to raise the hulk of 
the Chic:s0, which is impeding navi- 
gation, teir tackle would injure the 
many cavles lying in the bed of the 
river at -hat point. With a view to 
caring for this emergency as quickly 
as possil'e, the Western Union Tele- 
graph (ompany’s cable-laying tug, 
Western Union, hovered about the 
wreck last week ready to repair cable 
breaks if any occurred. 





In the Flemish language an auto- 
mobile i; a snelpaardelooszoondeer- 
spoorwespetroolrijtuig. 





An American gentleman who is 
much i:terested in automobilism, 
having jst returned from England, 
was teliog the other day about his 
experien’e in riding through the 
crowded streets of an English city 
with a friend who was operating a 
British lectromobile. <‘‘I was tre- 
mendou:'y nervous,” he said, ‘“‘be- 
cause Wienever we encountered an 
approac:ing vehicle my friend turned 
out to ‘he deft. That’s the rule of 
the roa there, but it upset me com- 
pletely. To turn out to the right is 
instinctive with an American, and it 
Would t:ke months of trying to forget 
and learn that right is wrong and left 
Wright before I would dare to steer 
a0 autoinobile in a British town.” 





' A company has just been formed 
In Athens, Greece, to be known as 
the Greek Electrical Company, with 
acapital of $1,000,000. The founders 
of the company are the Athens Bank 


and the Société Generale d’Enter- 
prises. The object of the new com- 
pany is not only to undertake elec- 
tric lighting in Athens, the Piraeas, 
Syra, Patras and 


phone,” said an ex-Wall street man, 
“‘the firm of brokers I was connected 
with refused to allow an instrument 
They said it was a 

fad which would 


in their office. 





Kalama, but also 
to construct an 
electric railroad in 
Patras. The capi- 
tal of the company 
is to be increased, 
if necessary, and 
the extensive 
works to be un- 
dertaken will re- 
quire considerable 
material, which 
will have to be im- 
ported. The com- 
petition for the 
machinery and 
equipment and 
material wil] be 











never work, and 
that Wall Street 
couldn’t bother 
with ‘toys.’ Im- 
agine the transac- 
tion of business in 
Wall street to-day 
without the aid of 
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the telephone ! 





A New York 
city Alderman of- 
fered to the Board 
last week a reso- 
lution, which was 
referred to the 
Committee on 
Streets and High- 





principally be- 
tween English, 
German and 
American firms. 





The British mil- 
itary authorities 
expect to have the 
wireless telegraph 
in operationin 
South Africa with- 
in a few weeks, 
when it is hoped 
the difficulties ex- 
perienced from 
the cutting of 
wires will be over- 
come. 





A physician at 
Racine, Wis., 
claims to have 
about completed a 
machine called the 
phono - typewriter, 
which will work 
the keys of a type- 
writing machine 
when the operator 
talks into an ordinary phonograph, 
with which it is connected. Just how 
this operation is performed has not 
been divulged. 





‘In the early days of the tele- 





Fies. 1 AND 2.—Curtous ELECTRICAL 
ACCIDENTS. 


ways, permitting 
one of his constit- 
uents ‘‘to wear an 
electric shirt on 
the streets, aven- 
ues and thorough- 
fares of tthe bor- 
ough of Manhat- 
tan, under the 
direction of the 
Chief of Police.” 





The syndicate 
which owns the 
street railways in 
Havana, Cuba, is 
still placing orders 
for electrical appa- 
ratus in New 
York. These in- 
clude contracts 
for trucks, cars, 
generators, motor 
equipments and 
miscellaneous sup- 
plies. Mr. George 
F. Greenwood is 
general manager 
of the company. 





Professor Andrew Gray, M. A., pro- 
fessor of electrical engineering and 
physics at the University College of 

orth Wales, Bangor, has been ap- 
pointed to succeed Lord Kelvin in 
the Chair,of Natural Philosophy at 
the University, Glasgow. 
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Curious Electrical Accidents. 


In the annual report of the Wire 
Department of the city of Boston for 
the year 1898, recently issued by Mr. 
Thomas W. Flood, Commissioner of 
Wires for that city, there are de- 
scribed, among other curious acci- 
dents and fires caused by electricity, 
two of great singularity, which are 
illustrated herewith, the photographs 
having been made by Mr. J. Paul 
Haynes, of the Boston Wire Depart- 
ment. Fig. 1 showsa hole burned en- 
tirely through a wooden partition by 
an incandescert lamp. It appears that 
this lamp hung against the partition, 
and was left lighted all one night, 
with the curious result so clearly 
shown in the illustration. Fig. 2 
shows the unintentional electrocution 
ofarat. ‘This creature seems to have 
avoided the most carefully constructed 
traps, and was evidently making his 
way along the moldings shown in the 
illustration and attempting to pass 
through behind the jaws of an ordi- 
nary double-pole jack-knife switch in 
the 110-volt incandescent light cir- 
cuit. The picture shows the result. 

One fire was caused by sending 
2,000 volts current into a recording 
wattmeter designed for 1,000 volts, 
the shunt coils of which promptly 
burned out. Another was due to 
flying particles of an exposed fuse 
wire which blew in a closet containing 
clothing and set fire to the fabrics. 
A curious fire was one which con- 
sumed the base of a telephone pole. 
This pole carried a fire-alarm box. 
The fire-alarm circuit was crossed by 
an arc-lighting circuit, and that, in 
turn, crossed by the primary wires of 
an alternating circuit, current from 
which charged the fire-alarm circuit 
and the box, escaping to the earth by 
means of the ground wire, at which 
point the pole was ignited. 

An extraordinary disturbance took 
place on the Berkeley street bridge, 
due to the fact that the fall (a steel 
wire) of one of the derricks used in 
the construction of the retaining wall 
on the south side of the tracks of the 
Boston & Albany Railroad came in 
contact with the overhead trolley wire 
of the Boston Elevated Railway Com- 
pany. From this point current from 
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the trolley wire was conveyed over 
a steel guy wire that was fastened to 
the iron frame-work of the bridge, 
thence to a 16-inch gas main, which 
rested on the bridge, melting out a 
portion of the metal about five inches 
in diameter, also badly melting the 
metal plate on which it rested. Flame 
and smoke were visible from different 
portions of the bridge, particularly at 
the points where the steel guy rope 
was attached and where the gas main 
rested on the metal plate. The in- 
jury to the gas main was such as to 
necessitate the removal of the dam- 
aged length. 


—_———* @Do—___— 


NOTE ON LIGHT. 
BY WILLIAM ROLLINS. 


NOTE LXXI—GROUNDING THE ANODE 
OR THE TARGET. 

Many operators ground the anode, 
as it is supposed by them to prevent 
burning the patients. 

The following experiment proves 
that it diminishes the light, and, as 
Tesla’s screen prevents burning, the 
anode should not be grounded. Take 
the tube shown in Fig. 2, or the one 
shown in Fig. 59, and connect the 
target, which is at the same time an 
anode, with the ground by a fine 
wire, which can be removed without 
jar while the observer is looking in 
the fluoroscope. We shall find that 
the moment the connection with the 
ground is severed the light increases. 
If we make one of the concave alumi- 
num terminals an anode and the 
platinum plate a target only, ground- 
ing it in the same way, we shall, on 
repeating the experiment, get the 
same result. 

a 
Some Pointers on Export Trade. 

In Peck’s Buyers’ Index, of New 
York, for October, 1899, is an 
article, entitled ‘*Crooked Things 
Set Straight,” which contains sev- 
eral good pointers for electrical 
manufacturers engaged in export 
trade. It is there advised that 
manufacturers publish their cata- 
logues in sections, so that, when 
a foreign buyer makes a_ request 
for information regarding a specific 
thing, he may secure the information 
without additional matter, for which 
he does not care. Catalogues in 
paper are more economical 
than those in cloth board bindings, 
on account of the charges by express 
companies for carrying them. It is 
also strongly urged that the publish- 
ing of list prices, subject to endless 
discounts, be discontinued, and the 
more direct method of quoting net 
prices be adopted. 
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NEW TELEPHONE ORGANIZATION. 


THE PLANS AND PROSPECTS OF THE 
CONTINENTAL COMPANY. 


PROMINENT CAPITALISTS ENGAGED 
IN CONSOLIDATING THE  IN- 
DEPENDENT TELEPHONE COM- 
PANIES AND EXTENDING THE 
SERVICE — HEADQUARTERS IN 
NEW YORK, AND CAPITAL $25,- 
000,000—THE TELEPHONE SITUA- 
TION REVIEWED—PATENTS OF 
IMPORTANCE. 


The first company to operate the 
telephone invented in 1876 by Alex- 
ander Graham Bell, was entitled the 
National. 

The first powerful and comprehen- 
sive opposition to the interests accu- 
mulated under Bell’s patents is to be 
entitled the Continental. 

The present title of the successor of 
the Bell National Company is the 
American Bell Telephone Company, 
with the American Telephone and 
Telegraph Company as its ‘‘ long- 
distance” ally, and the Western Elec- 
tric Company as its manufacturing 
and supply house. The licensees of 
the parent Bell company comprise 
some fifty local organizations, cover- 
ing specified territory, all paying 
tribute in capital stock and royalties 
to the Bell company. It is also an 
understood law that telephones and 
telephone supplies required by the 
local companies shall be purchased 
from the manufacturing house named, 
and this has been a leading factor in 
the building up of the Western Elec- 
tric Company until, with immense fac- 
tories in New York and Chicago and 
several European capitals, it has 
maintained the position from its 
birth of the largest electrical manu- 
facturing house in its line, or probably 
in any line in the world. 

The total capital thus invested and 
authorized under the patents of Bell 
amount, in close estimate, to the 
following : 

American Bell  Tele- 
phone Company, Bos- 
$50,000,000 
American Telephone and 

Telegraph Company, 

New York 
Licensees, Bell company. 
Western Electric Com- 

pany, Chicago 


75,000,000 
100,000,000 


20,000,000 


$245,000,000 


So much for the Bell interests, 
which, all must admit, have been 
ably managed and are now thoroughly 
equipped. 

The expiration in 1894 and since 
of all but one of the basic patents 
of Bell and others, owned in this 
interest, opened the field to new 
companies, and under the influence of 
energetic and far-seeing manufacturers 
telephone exchanges sprung up all 
over the United States. To-day there 
are nearly 3,000 exchanges, known as 
‘*Independents,” operating under 
different managements and with tele- 
phone apparatus supplied by ‘‘ Inde- 
pendent” manufacturers, some two 
dozen and more of which are now 
turning out an excellent product. 
The object, apparently, of the new 
telephone company is to get all 
these operating companies under one 
management, connecting all of them, 
as far as practicable, in one long- 
distance system and provide telephone 
service at a decided reduction from 
Bell rates. 


THE CONTINENTAL TELEPHONE COM- 
PANY. 

There was published in the ExEc- 
TRICAL REVIEW last week the an- 
nouncement of the organization of the 
‘Continental Telephone, Telegraph 
and Cable Company,” with the names 
of such well known capitalists as John 
Jacob Astor, George Gould, William 
C. Whitney, P. A. B. Widener and 
William L. Elkins as interested par- 
ties. The daily press of New York, 
the Herald most thoroughly, immedi- 
ately exploited the new company, and 
much excitement and some misinfor- 
mation quickly followed. It was evi- 
dent, however, that at last an organi- 
zation had been proposed with brains 
and capital ready to compete with the 
giant Bell company in the constantly 
broadening field of telephone work. 
The name of Mr. Gould carries with 
it the conclusion that the Western 
Union Telegraph Company, of which 
he is the largest owner, would be allied 
with, or at least not opposed to, the 
new company. Perhaps the inroads 
the long-distance service of the Bell 
Telephone Company has made in the 
use of the telegraph has not a little to 
do with this decision. The Western 
Union has owned for years a minority 
interest—40 per cent—in the New 
York Telephone Company, the most 
important of the Bell licensee com- 
panies. No announcement of the sale 
of this holding has been made and Mr. 
Gould is still a director in the New 
York Telephone Company. 

A representative of the ELECTRICAL 
REVIEW called to see Mr. Gould on 
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Monday of this week, and jp his 
absence was told by his private seor, 
tary that ‘‘ Mr. Gould was not inte. 
ested in the new telephone company,” 
The telephone public will await with 
interest further developments ag yy, 
gards the attitude of the Westen 
Union Telegraph Company towari 
the Bell company. 

Several companies have been forme 
to furnish telephone service in thi 
city, in opposition to the ‘New York 
Telephone Company. Th» applica. 
tions of the Knickerbock:r and the 
People’s telephone compani»s for per. 
mits to use the subways o: this city 
for laying wires and cables have bee 
approved by Col. H. 8. Kearney, the 
public official in charge of t \is depart. 
ment. The question of subway facili. 
ties is a very important one, and just 
how completely the presen‘ subways 
have been utilized by the established 
company, future developnicnts yill 
show. ‘There is, besides, a vast sub. 
way system owned by the Me‘ropolitay 
Street Railway, which is controlled 
by Mr. Whitney, who is understood 
to be allied with the new telephone 
company. 

As stated in the Exzxcrrtcat 
Review last week, Mr. Martin 
Maloney,. an enterprising capitalist 
of Philadelphia, has been the 
prime mover in the work of organizing 
the Continental company and secur 
ing the strong support of tlie gentle. 
men named above. When seen by a 
representative of the Envctrical 
REVIEW at his office, 100 Broadway, 
New York, Mr. Maloney sai‘! : 

‘*We haven’t taken in any 3,000 
companies. That would mean prac: 
tically every company in the country. 
But we have secured contro! of about 
twenty-five per cent of the whole in- 
dependent telephone interest, and 
shall control all the territory east of 
Chicago. Our paid-in capita! is fixed 
at $25,000,000, and that is more than 
twice over-subscribed. Our carter is 
already drawn up, and within ‘en days 
we shall be incorporated under the 
New Jersey law. We have sade all 
our plans, down to the smallest point, 
and the conditions are entirely satis 


factory to us.” 

Mr. P. A. B. Widener, in an inter- 
view, when questioned as to the In- 
tentions of the new company, said: 

‘“‘ We found there was an «stonish- 
ing number of small and inde}endent 
companies doing business in various 
parts of the country. These small cou- 
cerns were practically useless outside 
of their own immediate sections. The 
plan, therefore, at once presented 
itself of combining all these com 
panies and of making one great system 
that would give along-distance service, 
outside of the Bell lines, in any patt 
of the country. To do this it wou 
take an immense amount of capital 
and a man at the head who could 
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jing all these various concerns into 
jarmonions control, under one grand 


erporate head. Mr. Maloney has 
pen at that task, and we have now 


mpanies in nearly every state in the 
[nion, incorporated in a system that 
gives a omplete connected service 
throughot the New England, the 
Middle a. Southern States and the 
West. I: Pennsylvania alone we have 
geared hts that will prove of im- 
mense Ve. Throughout the state 
of New ~ ork it is the same way.” 

Mr. \idener stated that Mr. J. 
Pierpon lorgan was not interested in 
thenew mpany,as had been reported. 
Itis gen rally supposed that Mr. Mor- 
gan is a arge owner of stock in the 
Americe. Bell Telephone Company. 

The n»me of the permanent com- 
pany wil be the Telephone, Telegraph 
& Cabl. Company of America, of 
vhich } vr. W. J. Latta will be presi- 
dent. \\r. George W. Beers, formerly 
of Fort \Vayne, an active work>r in 
the ind»vendent telephone field, is 
connect’. with the new organization. 

Amon: others who will be con- 
nected «ith the organization in addi- 
tion to ‘hose already named are Mr. 
(0. R. Fiint, of New York, and Mr. 
Thomas Dolan, of Philadelphia. 

It is understood that the new com- 
pany wi'l not enter the manufactur- 
ing fiel’, but purposes to control oper- 
ating companies exclusively, and for 
that purpose will engage the ablest 
men id-ntified with the independent 
movement. 

BERLINER TRANSMITTER 
PATENT. 


TH! 


The basic patents on which the 
Bell co:pany founded its great busi- 
ness, as efore stated, have all expired, 
with the exception of the important 
Berliner transmitter patent. This 
patent, ifter a long delay in the Pat- 
ent Office, was issued November 17, 
1891, ad consequently has nine years 
of life :emaining. It is No. 463,569, 
and is ‘or a combined telegraph and 
telephone, and is claimed by its own- 
ers to cover all forms of microphone 
transmicters or contact telephones. 
Suits for infringement against two 
Boston manufacturing companies— 
the Na‘ional and the Century—have 
been brought by the Western Electric 
Company, representing the Bell com- 
pany, and the decision of the court is 
awaite’ with much interest. It is 
expect: | this month. 

INDEPENDENT MANUFACTURERS. 

The vonderful spread of the manu- 
facturing interests in the telephone 
Industry, since the field became open 
to all, is shown by the long list of 
companies engaged in turning out 
Instruments of a high order.  In- 


Yentive and mechanical genius in this 
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field received a new impetus, and the 
work of the independent manufact- 
uring companies has been a constant 
tribute to the energy and resource- 
fulness of the American manufacturer 
and inventor. 

A new telephone and transmitter 
with unusual powers for transmitting 
clearly over long distances has been 
quietly perfected, a factory equipped 
in this city and plans made for turn- 
ing the instruments out on a large 
scale. The work has gone ahead so 
quietly that outside of the factory 


ment, state and municipal influences 
to protect the people agaiust such a 
monopoly as the wild stories of these 
big syndicates suggest. 

‘*The writer has always been con- 
vinced that a combination of the tele- 
phone and telegraph business for long- 
distance purposes was a conclusive 
eventuality. Further, the magnitude 
of this long-distance business is so 
great, if carried to its successful de- 
velopment, that only the government 
could hope to satisfy the public needs. 
It is more important to-day that the 
government should control the tele- 
phone and telegraph systems of the 
United States than that they should 

















A New Type or STREET RAtLway Moror. 


force scarcely a half-dozen know of 
the instrument’s existence. It is 
believed by the ELEcTRICAL REVIEW 
that this important instrument will 
enter largely into the long-distance 
telephony of the new company. 


—____ -<--— 





A Letter on the Proposed Tele- 
phone Consolidation. 


The EvectricaL REVIEW has re- 
ceived from Mr. J. E. Keelyn, of 
Chicago, a prominent manufacturer 
of telephones and telephone appa- 
ratus, a communication discussing, 
at some length, the independent tele- 
phone situation and the proposed 
consolidation of the independent 
companies. Mr. Keelyn does not 
believe that the scheme for con- 
trolling the entire telephone and tele- 
graph business of the country will be 
carried out successfully, and con- 
cludes, as follows: 

«<The business does not seem much 
different from what it did to me 
seven or eight years ago when I 
started as a pioneer, except that the 
changes anticipated then bave become 
a fact. I contemplate now, with just 
as much assurance, the future con- 
dition of this business ten years hence 
as being more and more divided up 
with respect to local systems than 
at the present moment; with govern- 


operate the postal system, and it will 
grow more important in future as 
the people utilize the telephone and 
telegraph more and the mails less, 
proportionately. 

“‘T am not to be understood as 
recommending government ownership 
of anything which can be better 
maintained by private or corporate 
control, but I do believe that the gov- 
ernment will, sooner or later, need to 
control the inter-communication busi- 
ness between cities of the United 
States. 

‘*T do believe further that the oper- 
ation of telephone systems within 
municipalities is a more favorable 
enterprise for municipal control than 
that of an electric light plant or a gas 
plant. In fact, next to the water- 
works and fire department and police 
department, telephone systems should 
rank as necessary to municipal con- 
trol. 

‘The Bell monopoly, reputed as 
the finest commercial organization in 
existence, with absolute control of 
the business throughout the United 
States and unlimited capital to aid it, 
was unable to withstand independent 
development of the telephone indus- 
try. 

**Four vears ago I discussed the 
subject with the vice-president of one 
of the biggest telegraph companies in 
America—a gentleman quite as well 
posted on the telephone business as 
any one connected with the Bell com- 
pany. He said: ‘ Keelyn, within two 
years there will not be an ‘‘inde- 
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pendent” telephone company left.’ 
Further: ‘The telephone and tele- 
graph are two separate and distinct 
industries, and are not susceptible to 
successful amalgamation.’ 

**T answered him, saying that at 
the end of the two years mentioned 
he would suddenly be made to realize 
that the ‘Independent’ telephone 
interest would be quite as great as 
that of the Bell telephone interests, 
and that the telegraph companies 
would about that same time begin to 
regret lost opportunities. I am will- 
ing now to be recorded again upon the 
propositions set forth herein.” 

JAMES E. KEELYN. 

Chicago, November 6. 


eee -— 


A New Type of Street Railway 
Motor. 

The illustration shown herewith rep- 
resents a new type of enclosed single- 
reduction-gear street railway type 
motor, having a maximum of about 
60 horse-power. The illustration 
shows the motor with the lower part 
of its case swung back on its hinges 
to expose the armature, and repre- 
sents the motor upside down—that 
is, the part that is now shown, as the 
bottom goes against the floor of the 
car when the machine is mounted. 
It will be seen from the illustration 
that the principal features of the mo- 
tor are a very deep slot winding of 
the armature, large lubricating pro- 
visions at the various journals, and 
very compact design. The motor has 
four salient poles. This is one of 
300 motors recently ordered by street 
railway systems in Chicago, Kansas 
City and San Francisco from the 
Siemens & Halske Electric Company 
of America, Chicago. It is under- 
stood that this company has entered 
the street railway motor field as an 
active competitor. 





_—-> 
The Sweets of Acetylene. 

Weare constantly told of the virtues 
of acetylene as an illuminant; but, 
while there is no denying that the 
light which it gives is exceedingly 
powerful, there are sundry undoubted 
drawbacks, which must seriously 
hinder any widespread use of it. One 
is its most evil odor, of which the 
poet sweetly sings (I quote from 


memory): 


There was an old man of Clonmell, 
Who detected a horrible smell; 

But whether ‘twas drains or acetylene mains, 
He was wholly unable to tell. 


The other is its tendency to explode 
upon little or no provocation, of which 
a sad instance is reported from Tut- 
bury, near Burton on-Trent, where a 
man has been injured fatally by the 
explosion of a portion of some gener- 
ating apparatus which he had taken 
home to overhaul. On the whole, 
the public will be well advised to keep 
acetylene gas at a respectful distance 
—at all events, until it has been 
amended in these trifling particulars, 
—From (London) Electricity. 
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SCIENCE BREVITIES. 


Thorium Radiation—Professor R. B. 
Owens describes, in the Philosophical 
Magazine, the apparatus he used for 
a variety of experiments on the radia- 
tion from thorium salts. The most 
important element in the investiga- 
tion is the constancy of the radiation, 
since that is at present absolutely un- 
accounted for. The salt was spread 
on a horizontal platinum plate, above 
which, at a short distance, a copper 
plate was mounted. A current was 
sent from the platinum plate through 
the ionized air to the copper plate, 
and thence through an electrometer 
to earth. When the oxide was used 
a considerable increase in the leakage 
current was observed in the first few 
minutes, but then the current became 
constant. The time effect is much 
smaller in the case of the nitrate and 
sulphate, but about equal in these 
two salts. A current of air driven 
across the space between the two 
plates has the effect of lowering the 
current traversing it. It is imma- 
terial whether the air is dry and free 
from dust or not. ‘The thicker the 
radiating layer the more sensitive it 
is to the effect of air currents. A 
sheet of paper or aluminum foil laid 
over it diminishes the disturbing 
effect of air currents. All these cir- 
cumstances indicate that the cause of 
the radio-activity lies close to the 
surface of the active material. 

Measurement of Inductance—Mr. 
G. W. Patterson, writing in Wiede- 
mann’s Annalen, an article which is 
abstracted by Mr. E. E. Fournier 
d’Albe, compares the efficiency of two 
different methods of measuring self- 
induction, that of Maxwell as im- 
proved by Rayleigh, and that of Ober- 
beck, in which the coil of unknown 
self-induction and known resistance 
forms one branch of a Wheatstone 
bridge, the coil of an electro-dyna- 
-mometer takes the place of the gal- 
vanometer, and a zine inductor that 
of the battery. The Maxwell-Ray- 
leigh method requires accurate resist- 
ances, a good ballistic galvanometer 
and a constant temperature. Ober- 
beck’s method is not so critical as 
regards resistances or constancy of 
temperature, but requirés a sensitive 
electro-dynamometer of rather high 
resistance and low inductance, and a 
constant source of sinusoidal electro- 
motive force. Oberbeck’s method 
has the advantage of being in a cer- 
tain sense a null method, for two 
points of equilibrium must be ob- 
tained, one with a continuous and the 
other with an alternating current, 
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corresponding to the two enduring 
and two ballistic deflections in the 
other method. On the other hand, 
a galvanometer is far superior to an 
electro-dynamometer in sensitiveness, 
when the latter contains no iron, and 
iron is excluded by the fact that its 
presence would make the self-induc- 
tion a function of the current. In 
the case of very small self-inductions, 
the Joulean heat developed interferes 
with the usefulness of Maxwell and 
Rayleigh’s method. 


Magnalium—This is the name of a 
new alloy of aluminum and mag- 
nesium, discovered by Dr. L. Mach, 
which is said to possess valuable 
properties. The addition of mag- 
nesium, in quantity not exceeding 
thirty, and not less than ten, parts 
by weight to 100 parts by weight of 
aluminum, imparts to the latter 
metal properties which, in the pure 
condition, it does not possess, with- 
out raising its specific gravity (2.64), 
on the contrary, slightly lowering it, 
since the specific gravity of mag- 
nesium (1.74) is even less than that 
of aluminum. The addition of mag- 
nesium produces.an alloy which is 
harder, and is easier and cleaner to 
work than pure aluminum. Turning 
produces a surface as bright as a 
mirror and shining like silver, the 
metal coming off in long spiral turn- 
ings. The alloy files clean and regu- 
lar, without tearing or choking the 
file, as aluminum does. Deep and 
sharp screw threads can be cut on it, 
and very clean holes can be bored 
out. The color of the metal resem- 
bles silver, more than aluminum, 
and it takes a high polish. The 
hardness and strength of the alloy 
are considerable; the hardness can 
be varied by varying the proportions 
of aluminum. An addition of heavy 
metals is not only unnecessary, but is 
positively injurious, since this deteri- 
orates its working properties and 
increases its specific gravity. Previ- 
ous attempts to make useful alloys 
of aluminum and magnesium are 
said to have failed, owing to the 
aluminum not being pure. This point 
is of great importance, and aluminum 
made by an electrolytic process must 
be used. 

Capacity Measurements by Means of 
Electrical Double Refraction—A very 
interesting experimental arrangement 
was described by Herren R. Wachs- 
muth and K. Bergwitz in the Physi- 
kalische Zeitschrift. If an alter- 
nating-current circuit is branched 
and a capacity connected in one 
branch and a non-inductive resistance 
in the other, there will result a phase 


difference which can be used as a 
measure of the capacity. The elec- 
trical double refraction of carbon bi- 
sulphide has been used by the authors 
to measure this phase difference. 
Referring to the figure, if a ray of a 
plane of polarized light is sent between 
two plane parallel plates immersed in 
carbon bisulphide, and these plates 
are submitted to a difference of poten- 
tial, the included fluid will behave, 
as is well known, as a uniaxial crystal 
would under the same circumstances, 
rotating the plane of polarization. 
If, now, a second pair of plates, 
similar to that described above, and 
equally charged, but having planes at 
an angle of ninety degrees to those of 
the first pair, is also included in the 
path of the beam, its influence will 
counteract that of the first pair. 
This arrangement of the two pairs of 
plates is included between crossed 
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Nicol prisms in the path of a beam of 
plane polarized light, as shown in the 


illustration. If a capacity be put 
into either branch, so that the capac- 
ities of the two are no longer equal, 
the distributing effect produces illu- 
mination in the eye-piece at the left, 
and it is necessary to insert resistance 
in the other branch to compensate 
for the capacity and again produce 
darkness. The calculation of the 
capacity from the resistance necessary 
is a simple matter. 


Canal Haulage—Some very interest- 
ing experiments in the electrical haul- 
ing of canal boats are being made at 
Tinow, under the auspices of the 
German Government. ‘The first sys- 
tem being experimented with is due 
to Messrs. Siemens and Halske, and 
is in general design not unlike the 
Thwaites-Cowley system. Instead, 
however, of having an elevated rail 
for the hauling carriage to run on, in 
this system an electric cable is used. 
This cable is used as the earth con- 
ductor, and the trolley wire placed 
over it serves as the other. The dis- 
advantage of the system will be the 
uneven hauling motion due to the 
sagging of the cable. Thus, at every 
point of support the motor carriage 
will meet with an up-grade which 
will check its speed, and, immediately 
the support has been passed, the 
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motor will receive considerable in. 
petus while ranning down the sloping 
cable. But for this drawback the 
system can be very cheaply arranged 
and it does not involve so much 
structural work on the limited gpa 
usually available on the towpath, 
The other system employs a gmalj 
locomotive to do the hauling, and js 
remarkable from the fact ‘hat only 
one rail has to be laid down for this 
locomotive. The other wheels ap 
made broad to run on the towpath, 


Air Resistance—T here is s:il] & vast 
amount of original work to done in 
determining the air resistan:c offere 
to moving bodies at differen: speeds, 
The most recent researches on this 
subject were undertaken in view of , 
prize offered by the Société des En. 
couragements for the besi experi. 
mental study of the resistan~e of air 
to moving bodies. Two prize papers 
on the subject were recently ; :blished 
in the Bulletin of the socie'y. The 
first of these was sent in by Mr. Le 
Dantec, and the second one by Mr, 
Canovetti. The first-named exper- 
menter used a surface of « square 
metre sliding down a vertically. 
stretched wire. He arranged some 
most complete apparatus for record- 
ing the speed of the falling plate at 
any moment and time, so ‘hat all 
personal errors of observation were 
eliminated. The conclusions of the 
author of the paper were briefly, as 
follows: He found that a square 
plate, one metre in each direction, 
when moving at a velocity of one 
metre per second, had to overcome 
an atmospheric resistance of eighty- 
one grammes. Mr. Le Danice then 
tried other surfaces with the same 
area, but with a different outline. 
His conclusions are that the resist- 
ance of the air is then proportional 
to the length of the perimeters. The 
third conclusion he arrived at was 


that the rule that the resistance of 


the atmosphere varies as the square 
of the velocity is correct. ‘Tive other 
successful competitor, Mr. Canovetti, 
did not devise such good recording 
apparatus, and trusted to personal ob 
servations. In this case the surface 
was allowed to run down an inclined 
wire with a gradient of twenty-five 
degrees. Of course, with this ar 
rangement, the wire was not n abs0- 


lutely true surface, and this intro 


duced certain errors. He made the 
resistance of the metre-square surface 
to be ninety grammes at a velocity of 
one metre per second, so that there is 
considerable discrepancy between the 
two results. This author also carried 
out tests on spheres, cones, etc. 
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The Storage Battery in Telephone 
Exchanges. 

Modern telephone practice has 
made a great advance by centralizing 
the batteries needed by the subscribers 
in talking. This practice not only 
results in direct saving of cost of bat- 
tery power, but also materially im- 
proves tie efficiency of the service by 
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battery, and two %-horse-power, 75- 
volt, alternating-current motor gener- 
ators for ringing. Only one machine 
is furnished for the 8-volt and the 
4-volt batteries, which are in dupli- 
cate. To avoid a possible breakdown, 
an enamel rheostat is furnished, so 
that the batteries of lower voltage can 
be charged from batteries or motor 








Front View OF SWITCHBOARD IN THE BELL TELEPHONE EXCHANGE, 


PHILADELPHIA. 


Fia. 
having ‘ie batteries together and in 
aplace where they are under constant 
supervis'on of experienced men. The 
storage vattery also furnishes all cur- 
rent for automatic signaling. A 
typical ‘clephone installation of this 


kind, § 
describe 
of Nove 


nilar to that in Brooklyn, 
in the ELectRIcAL Review 
nber 1, is that put in opera- 


ti in tie exchange of the Bell Tele- 
phone <‘ompany, of Philadelphia, 
situated at the corner of Eleventh 
and Fill.-rt streets, in 1898. 

Situat:d in the engine room are two 
machine -, forming a duplicate plant, 
each consisting of one engine, direct- 
coupled to a 30-kilowatt, 110-volt 
dynamo. ‘These machines are run 


ilternat:iv every other day, and are 


wed for lighting the building and 
furnishi:.¢ power at 110 volts to motor 
generate s in the power room on the 
sixth floor, used for charging the 
Storage |atteries and furnishing ring- 


Ing power to the telephone switch- 
board. The motor generators have 
their primary ends connected to the 


ll0-volt direct-current ‘circuit fed 
fom th: generators in the basement. 
These 


motor generators comprise 
‘Wo 1,500-watt machines for charging 
a *0-voli battery, one 1,500-watt ma- 
chine charging an 8-volt battery, one 
‘00-watt machine charging a 4-volt 


generators of higher voltage. All 
machines are protected with auto- 
matic safety cutouts. 

The 20-volt battery consists of ten 
accumulators having a capacity of 
about 1,000 ampere-hours, which fur- 
nish all the current needed by the sub- 
scribers for talking and for calling up 
the office. The 8-volt batteries, in 
duplicate, each consists of four cells 
having a capacity of 2,400 ampere- 
hours. This battery furnishes cur- 
rent for the “‘ disconnect” signals on 
the operator’s cords, and for the relays 
which cut out the subscriber’s lamp 
signal when the operator answers his 
call by plugging into the jack corre- 
sponding to the lamp signal. ‘The 
‘* disconnect ” lamps are so wired that 
they burn only when the subscribers 
connected by the cord need attention 
from the operator. They do not light 
while the subscribers are talking. 

Half the drop in potential of the 
8-volt battery is in the 4-volt lamp, 
and the other half in the cutout relay. 
This battery is in duplicate, so that 
one can be charged while the other is 
being discharged. This avoids danger 
of burning out the lamps, as the volt- 
age of the battery is raised from eight 
to ten volts during charging. The 
4-volt battery consists of six cells in 
duplicate. One of these sets consists 


of four, cells, two in series, two in 
multiple ; the other of two cells. The 
two extra cells are needed on one of 
the batteries to supply current for 
the operator’s transmitters. This bat- 
tery is arranged to furnish a current 
of four volts or two volts as desired. 
The 4-volt battery also furnishes all 
current for lighting the lamp signals 
which light when a subscriber takes 
his telephone off the hook. This 
lamp is put out when the operator 
answers the call, as was described 
under the 8-volt battery. This bat- 
tery is made in duplicate, one being 
charged while the other is discharged, 
to avoid burning out the lamp from 
the higher voltage during charge. 

The power switchboard and mount- 
ing fuseboard are constructed of white 
marble, mounted on an iron frame, 
and equipped with switches, measur- 
ing instruments, fuses, etc., for the 
necessary circuits. 

The function of the battery is as 
follows: The subscriber, by taking 


his telephone off the hook, operates a 
relay at the central office, which 
operates a 4-volt lamp in front of 
the operator at the switchboard ; this 
lamp is extinguished as soon as the 
operator plugs into”the jack. The 
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‘* Electro-Horticulture.” By George S. 
Hull, M.D., Sc.D. The Knickerbocker 
Press, New York. 


This little volume is a collection of 
fantastic speculations of an interest- 
ing but entirely impracticable charac- 
ter. 

‘““Magnetism and Electricity.” By J. 
Paley Yorke. Edward Arnold, London. 
Price, $1.25. 

This admirable elementary treatise, 
while short and concise in its treat- 
ment of the subject, is nevertheless 
scientific in arrangement, sensible and 
clear in style, and is a book admirably 
adapted to the classroom or to the 
needs of the layman who wishes to 
inform himself upon electrical sub- 
jects. It begins the treatment of 
electricity with the subject of mag- 
netism, works up through current 
electricity, and saves for the last the 
complex and difficult phenomena of 
electrostatics. 

“La Télégraphie sans Fils” (Wireless 
Telegraphy). By André Broca. Gauthier 
Villars, Paris. 

This little book is an exceedingly 
clear explanation of the phenomena 
upon which wireless telegraphy is 
based, and an admirable réswmé of the 
theories of the subject, but is, unfor- 














Fig. 2.—GENERATING AND STORAGE BATTERY PLANT, BELL TELEPHONE EXCHANGE, 
PHILADELPHIA. 


cord with which the operator con- 
nects together the jack of the sub- 
scriber calling with that of the sub- 
scriber desired is wired to the 20-volt 
battery, which furnishes all the cur- 
rent used by the subscriber in talking. 
The automatic 4-volt lamp ‘‘dis- 
connect” signals on the operator’s 
cords are operated in the manner 
already described. 

This storage battery? installation 
was furnished by the Electric Storage 
Battery Company, of Philadelphia. 


tunately, written for the student in 
electricity rather than for the practi- 
tioner. The first chapters,which deal 
with mechanical analogies to electric 
currents, are somewhat reminiscent of 
Professor Lodye’s lectures, but, not- 
withstanding, are highly interesting. 
The latter chapters in the book deal 
with the mathematics of electrical 
waves and are difficult of comprehen- 
sion except to the initiated. 
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THE TELEPHONE SITUATION. 

It seems that at last the independ- 
ent telephone interests of the United 
States are about to be combined in a 
strong organization, which will be more 
nearly a real competitor of the Amer- 
ican Bell Telephone Company and its 
allied concerns than the 3,000 or more 
scattered and separate independent 
companies now are. 

The possibilities of the telephone 
business in the United States under 
the new conditions which are fore- 
invite much _ interesting 

More than most other 


shadowed 

speculation. 
public service utilities, the telephone 
isa natural monopoly ; it depends for 
its usefulness upon the ability of any 
subscriber to speak with any other 
within a reasonable distance of him. 
This, of course, means that the man- 
agement of telephones can not well be 
distributed among a number of con- 
cerns which are mutually inimical, but 
must be gathered together in such a 
way that messages may be freely ex- 
changed between any station and 
any other. In any city where there 
is a telephone exchange a vast pre- 
ponderance of the conversations are 
confined to those between subscribers 
of the same exchange. There is 
often need, however, that the user 
of a telephone should speak with 
some one in another town. In 
places where the recent independent 
movement has resulted in the estab- 
lishment of a second exchange, be- 
tween which and the original tele- 
phone installation there is no com- 
munication, the general result has 
been that busy people have required 
This has been, at 


the least, an inconvenience, and, 


two telephones. 


general, a nuisance. 

The weakness of the independent 
telephone movement has been in the 
absence of a system of long-distance 
lines connecting towns and cities in 
which there are exchanges of this 
character. If the new movement is 
successful in combining the numerous 
competitive exchanges under a single 
centralized management, and if long- 
distance lines are erected, the result 
can not fail to be beneficial to busi- 
ness generally and profitable to the 


promoters, For the first time the 


Bell company will have a genuine 
long distance or extra-territorial com- 
petitor, and it is not likely that the 
competitive conditions will fail to pro- 
duce decided results. At the same 
time it is equally unlikely that com- 
It is the 
tendency, strongly marked in all di- 
rections, for the elements of industries 


petition will last forever. 


of whatever kind to amalgamate for 
the general betterment of business 
conditions. Without going into any 
argument upon the propriety of these 
coalitions, it will- be recognized by 
every one that, to-day, the whole 
movement in industrial lines is toward 


such combinations. 


It is perfectly evident that the time 


is fully ripe for a strong combination 
of the independent interests. Indeed 
it seems curious that this has not been 
made before. If it is made, the time 
again will be ripe for a combination 
between the independent and the Bell 
interests, and the situation may be- 
come in no way different from what it 
was before the independent movement 
started. Meanwhile we have before 
us the example of the United States 
Post Office engaged in transmitting 
intelligence between the people, and 
the British postal telegraph system 
engaged in the same work to the sat- 
isfaction of its ene: 





AMERICAN EXPORTS. 

The most extraordinary phase of 
the present-day commercial situation 
is the rapid growth of American ex- 
In no line is this more 
in that of electrical 

A discussion of the 


port business. 
marked than 
manufactures. 


reasons leading to this satisfactory 


state of things is hardly necessary, 
and is certainly not so interesting as 
the consideration of the facts as they 
are. We are, to-day, supplying elec- 
trical machinery and under-bidding, 
both iu point of contract price and 
time of delivery, British, French and 
other makers in their own territory. 
While these markets are, for the 
present, exceedingly attractive, we 
should not lose sight of the fact that 
the opening of a new territory to civ- 
ilization brings with it the opening of 
new trade possibilities. 

The course of empire has always 
been westward, and it now appears that 
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empire has taken the long leap acrog 
the Pacific, and that the Jominay 
nations will push on into the Asiatic 
countries in which they originated jy 
the dawn of history. It i» hard tp 
say what is the biggest factor in the 
promotion of civilization, ‘ut it js 
certain that swift means of commnni- 
cation are numbered among ‘he first, 
The dependence of these :n many 
cases on electrical methods ; becom. 
ing more and more establish: d. The 
trolley car and the electric ight ar 
as the 
‘ynamite 
progress, 
member 


agencies certainly as good 
dum-dum bullet and the 

shell for the great work of 
These are good things to r 
and think about. 

To speak very plainly, we may have 
only a certain altruistic inierest in 
the advance of civilization, while we 
all have a direct interest in the ex- 
pansion of markets for our manufac. 


tures. If these things can go along 


‘together everybody will be well satis.’ 


fied, and, at the moment, it looks as 
if we were destined to accomplish 
much in civilizing backward com- 
munities and spreading proper iv- 
fluences—more with our dynamos 
and motors and lamps than with our 


cannon. 


The paper on the nature of physical 
laws by Professor J. H. 
which appears in another 


Poynting, 

column, 
contains much to interest the ilought- 
ful student of electrical physics. Per- 
haps the most valuable poin‘ in itis 
that physical laws are not laws atall. 
They are simply the statements of 
experience, and no phenome:ion ever 
disobeys a law; apparent disovedience 
means simply that the law is wrong %& 
we have defined it. Most electricians 
of middle age will remember that in 
their youth Ohm’s law was an absolute 
dogma. ‘To-day it is known t» be true 
only in special cases. If we can free 
ourselves of the domination of thought 
which is involved in a too close adher- 
ence to the letter of what is called 
physical law, we may suddenly achieve 
great results. Every man who thinks 
seriously upon the great problems o 


the nature of things, of matter, of 
ether, of force, is apt to be circull 
scribed by the bonds and limits which 
the language of physical statement 
has put upon his imagination. 
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Colonial Cables. 

Gener::| A. W. Greely, chief signal 
oficer of the United States Army, 
has issucd his annual report. In it 
hesays ‘hat the Signal Corps has in 
operatic. in Cuba no less than 2,500 
miles of ‘elegraph, of which 600 miles 


are abs !utely new lines. For the 
fve mouths ending June 30, 1899, 
the tele. raph receipts in Cuba aggre- 
gated $131,261. For the six months 
ending «1 the same date $64,314 was 


gent i the reorganization and oper- 


ation of the Cuban lines. 

In Pc. to Rico the telegraph system 
yas des -oyed by the hurricane which 
brough. to the ground every mile of 
telegray 1 or telephone wire on the 
island, over 1,200 miles in length. 
Generai Greely renews his recom- 
mendat ns that, as a matter of 
nations importance, telegraphic com- 
munica..on between Porto Rico and 


the Un ‘ed States be maintained by a 
cable overated by the United States 
or by 2: American corporation. At 
present he island is reached only over 
the cabi-s of an English corporation. 
Hesuggests the laying of acable from 
Porto |:ico to Santiago, Cuba, the 
cost of which is placed at $600,000. 

Gene'l Greely furnishes a new ex- 
planation of the failure of Admiral 
Dewey to use the cable from Manila 
to Hone Kong after it had been cut, 
saying ‘at in obedience to the de- 
mands of the government of Spain 
upon tie Eastern Extension Tele- 
graph Company, which was receiving 
a subsily, the cable was officially 
saled 1’ Hong Kong and remained 
dead during the entire war. When 
the United States laid a cable of its 
own fromm Manila to Cavité, the same 


company questioned this country’s 
rights t lay cables in the Philippines. 
They further demanded absolute cable 
tights, “hich were promptly refused. 


This company abandoned its stations 
at Iloil and elsewhere in the Phil- 
ippines, and later sought to have 
the United States acknowledge the 
legality of the Spanish concessions 


and continue the same. General 
Greely i::ade an unfavorable report on 
all of “hese applications and was 
event 'y supported by the Adminis- 
tration. 


General Greely explains the neces- 
sity for extended cable lines in the 
Philippines, and adds that it is only 
‘matter of time when Luzon shall 


be connected with Formosa (whence 
cables now run to Japan and China) 
by an iniernational cable, which would 
Not be much over 200 nautical miles 
This would insure an in- 
‘ependent connection between the 
Philippine Islands, Japan and the 


Mm lengtiy, 
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Asiatic mainland, which is now only 
available telegraphically over a short 
cable of about 600 miles of the East- 
ern company, where the charges are 
three times as great as between the 
United States and Europe. He then 
refers to the proposed Pacific cable, 
saying : 

‘In order to join closer together 
the United States and its Pacific col- 
onies it is essential to span the Pacific 
by a submarine cable, as recommended 
by the President to Congress in his 
special message of February 10, 1899. 
The great value of such a cable is not 
alone for military purposes, but more 
especially for the fostering of indus- 
trial interests in the new colonies and 
in order to facilitate commercial oper- 
ations.” 

The report advocates an _ inter- 
national cable conference to consider 
the subject of the rights, privileges 
and immunities of submarine cable 
property in time of war. In view of 
the present enormous extension of 
submarine cable service throughout 
the world, aggregating in the British 
Empire alone an estimated cost of 
$30,000,000, such a conference could 
properly consider other international 
cable matters, among them the re- 
vision and adoption of an international 
cable code. 


Automobile Club Run. 


The Automobile Club of America 
had its first regular run on November 
4, thirty-five vehicles being in line. 
The route was through various boule- 
vards and avenues of New York city. 
At the head of the line were General 
Avery D. Andrews, president of the 
club, and Jefferson W. Seligman in 
an electric dos-a-dos trap. The pro- 
cession did not have the right of way 
along the streets and avenues, but all 
kept well to the right-hand side. 

Going up Fifth avenue the auto- 
mobilers received applause from the 
spectators who fringed the sidewalks. 
The pace varied from eight to twelve 
miles an hour. One notable circum- 
stance was that, although the ma- 
chines kept fairly close together all 
the way up Fifth avenue and along- 
side of the Park, past many spirited 
horses, there was not a single run- 
away. There were in the run twenty- 
two electric vehicles, eight with gaso- 


line motors, four with steam boilers 
and one gasoline tricycle. 


An Automobile to Tow Canal Boats. 


Work has commenced at Hartford, 
Ct., on an automobile designed to be 
used for towing canal boats on the 
Erie Canal. It is intended to have 
sufficient capacity to tow from six to 
ten canal boats at one time. 


Trolley Consolidation in New 
Jersey. 


The Jersey City, Hoboken & Pater- 
son Street Railway Company, with an 
authorized capital of $20,000,000, has 
been incorporated. This is a con- 
solidation of the following com- 
panies: Paterson Central Electric 
Railway Company, Saddle River 
Traction Company, Palisade Railway 
Company, White Line Traction Com- 
pany, Paterson, Passaic & Rutherford 
Railway Company and the Paterson 
Horse Railway Company. These 
consolidated companies control the 
street car service of Hoboken, the 
line from Hoboken to Jersey City 
and the territory between Hoboken 
and Little Falls, in Passaic County. 
The company also controls stock of 
the North Hudson Company and the 
Paterson Railway Company, which 
companies will be operated separately, 
but in harmony. The incorporators 
are William C. Shanley, Peter Hauck, 
David Young, John W. Oberson, 
John M. Shanley, all of Newark, and 
Bird W. Spencer, of Passaic; Edward 
L. Young, of Jersey City; Philip 
Hexamer, of Hoboken; William J. 
Davis, of Harrison; James K. Cor- 
biers, of Caldwell; H. M. Barrett, of 
Bloomfield; Frank A. Stillman, of 
Rahway; WarrenS. Call, of Hoboken, 
and George W. Waite, of Jersey City. 
The new company has organized by 
the election of the following officers 
and directors: President, David 
Young; vice-president, John F. Shan- 
ley; treasurer. George W. Roe, all 
of Newark, and secretary, William 
©. Doubleday, of Jersey City; di- 
rectors, William C. Shanley, William 
J. Davis, Bird W. Spencer, Peter 
Hauck, Jr., Edward L. Young, 
Philip Hexamer, James K. Corbiers, 
Halsey M. Barrett, David Young and 
John W. Oberson. 


A New Automobile Trust. 


It is proposed to form a corporation 
with a capital of $200,000,000 which 
will control the automobile business 
completely, including the manufactur- 
ing of the vehicles and all their parts, 
as well as their manipulation and con- 
trol. It is also proposed to include in 
this corporation the company known 
as the Anglo-American Vehicle Com- 
pany, which was incorporated at Dover, 
Del., last week, with a capital of $75,- 
000,000. It is rumored that among 


those interested in the proposed new 
corporation are Studebaker Brothers, 
the large carriage manufacturers of 
South Bend, Ind.; Eleazer Kempshall, 
an inventor of rubber tire improve- 
ments, and Homer W. Hedge, the sec- 
retary of the lately formed Automobile 
Club of America. 


297 


PERSONAL. 

Mr. Morris W. Mead, chief of the 
Bureau of Electricity of Pittsburgh, 
Pa., made a brief visit to New York 
city last week. 


Mr. J. F. Blauvelt, of the New 
England Butt Company, Providence, 
R. I., visited New York city and 
Philadelphia last week. 


Mr. E. M. Scribner, of the Bryant 
Electric Company, Bridgeport, Ct., 
was among last week’s out-of-town 
visitors to New York city. 


Mr. William I. Buchanan: has re- 
signed as United States minister to 
the Argentine Republic, and has ac- 
cepted the position of director-general 
of the Pan-American Exposition to 
be held at Buffalo, N. Y., in 1901. 


Professor Henry S. Carhart, of the 
department of physics of the Univer- 
sity of Michigan, who is absent on 
leave, is at the Physical Technical 
Institute, Berlin. He is comparing 
the electro-motive force of the stand- 
ard Clark cell with that of the stand- 
ard cell of the Institute. 


Mr. Andrew C. Shaw, well known 
in the electrical newspaper field, sailed 
last Saturday for England, where he 
will make his residence hereafter. 
The evening before his departure a 
number of his New York friends 
tendered him a dinner and presented 
him with a cane as a mark of their 
esteem. 


Mr. William B. Wreaks, who is 
well known as an engineer and sales- 
man connected with the New York 
office of the Westinghouse Electric 
and Manufacturing Company, wa 
married to Miss Mary Perry in New 
York city on October 21. The ExEc- 
TRICAL REVIEW extends its congratu- 
lations. 


Mr. E. G. Breuckman, general 
manager of the Imperial Electric 
Company, of St. Louis, Mo., was a 
visitor in New York last week, with 
headquarters at the Waldorf-Astoria. 
Mr. Breuckman reports that the Im- 
perial Electric Company is succeeding 
finely in supplying electric light and 
power to the citizens of St. Louis, and 
is rapidly acquiring a large business. 

Mr. Charles A. Moore, of Manning, 
Maxwell & Moore, the widely known 
railway and general machinery sup- 
ply house of New York, has been 
elected a director of the Liberty 
National Bank, of this city. Mr. 
Moore is one of the most enterprising 
business men of the metropolis, is a 
close friend of President McKinley, 
and the Liberty bank is to be con- 
gratulated on his entering its di- 
rectorate. 
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THE NATURE OF PHYSICAL LAWS. 
BY PROFESSOR J. H. POYNTING, F.R.S. 


The subjoined extracts from an ad- 
dress to the Mathematical and Physic- 
al Section of the British Association 
for the Advancement of Science, while 
dealing with the concepts of pure sci- 
ence, have in them so much of the 
common-sense of applied science that 
they can not fail to interest the worker 
in the field of electrical engineering. 

The range of the physicist’s study 
consists in the visible motions and 
other sensible changes of matter. The 
experiences with which he deals are 
the impressions on his senses, and his 
aim is to describe in the shortest pos- 
sible way how his various senses have 
been, will be, or would be affected. 

His method consists in finding out 
all likenesses, in classing together all 
similar events, and so giving an ac- 
count, as concise as possible, of the 
motions and changes observed. His 
success in the search for likenesses 
and his striving after conciseness of 
description lead him to imagine such 
a constitution of things that likenesses 
exist even where they elude his obser- 
vation, and he is thus enabled to sim- 
plify his classification on the assump- 
tion that the constitution thus imag- 
ined is a reality. He is enabled to 
predict on the assumption that the 
likenesses of the future will be the 
likenesses of the past. 

His account of Nature, then, is—as 
it is often termed—a descriptive ac- 
count. 

Were there no similarities in events, 
our account of them could not rise 
above a mere directory, with each in- 
dividual event entered up separately 
with its address. But the similarities 
observed enable us to class large 
numbers of events together, to give 
general descriptions, and indeed to 
make, instead of a directory, a read- 
able book of science, with laws as the 
headings of the chapters. 

These laws are, I believe, in all 
eases brief descriptions of observed 
similarities. By way of illustration 
let us take an example: 

The law of gravitation states that 
to each portion of matter we can 
assign a constant—its mass—such 
that there is an acceleration towards 
it of other matter proportional to 
that mass divided by the square of its 
distance away. Or all bodies resemble 
each other in having this acceleration 
towards each other. 

And, generally, when a law is ex- 
pressed by an equation, that equation 
is a statement that two different sets 
of measurements are made, repre- 
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sented by the terms on the two sides 
of the equation, and that all the 
different cases resemble each other in 
that the two sets have the constant 
relation expressed by the equation. 
Accurate prediction is based on the 
assumption that when we have made 
the measurements on the one side of 
the equation we can tell the result of 
the measurements implied on the 
other side. 

If this is a true account of the 
nature of: physical laws, they have, 
we must confess, greatly fallen off in 
dignity. No long time ago they were 
quite commonly described as the 
Fixed Laws of Nature, and were 
supposed sufficient in themselves to 
govern the universe. Now we can 
only assign to them the humble rank 
of mere descriptions, often tentative, 
often erroneous, of similarities which 
we believe we have observed. 

The old conception of laws as self- 
sufficing governors of Nature was, 
no doubt, a survival of a much older 
conception of the scope of physical 
science, a mode of regarding physical 
phenomena which had itself passed 
away. 

Even now these early stages in the 
history of thought can be traced by 
survivals in our language, survivals 
due to the ascription of moral quali- 
ties to matter. 

Thus, gases are still sometimes said 
to obey or to disobey Boyle’s law as if 
it were an enactnient for their guid- 
ance, and as if it set forth an ideal, 
the perfect gas, for their imitation. 
We still hear language which seems 
to imply that real gases are wanting 
in perfection, in that they fail to 
observe the exact letter of the law. 
I suppose, on this view, we should 
have to say that hydrogen is nearest 
to perfection; but then we should 
have to regard it as righteous over- 
much, a sort of Pharisce among gases 
which overshoots the mark in its en- 
deavor to obey the law. Oxygen and 
nitrogen we may regard as good 
enough in the affairs of every-day 
life. But carbon dioxide and chlo- 
rine and the like are poor sinners 
which yield to temptation and liquefy 
whenever circumstances press at all 
hardly on them. 

There is a similar ascription of 
moral qualities when we judge bodies 
according to their fulfillment of the 
purpose for which we use them, when 
we describe them as good or bad radi- 
ators, good or bad insulators, as if it 
were a duty on their part to radiate 
well, or insulate well, and as if there 
were failures on the part of Nature 
to come up to the proper standard. 


These are, of course, mere triviali- 
ties, but the reaction of language on 
thought is so subtle and far-reaching 
that, risking the accusation of pedan- 
try, I would urge the abolition of all 
such picturesque terms. In our 
quantitative estimates let us be con- 
tent with ‘‘ high” or “low,” “ great” 
or ‘‘smail,” and let us remember that 
there is no such thing as a failure to 
obey a physical law. A broken law 
is merely a false description. 

Concurrently with the change in 
our conception of physical law has 
come a change in our conception of 
physical explanation. We have not 
to go very far back to find such a 
statement as this, that we have ex- 
plained anything when we know the 
cause of it, or when we have found 
out the reason why—a statement 
which is only appropriate on the phy- 
sical view. Without entering into 
any discussion of the meaning of 
course, we can at least assert that 
that meaning will only have true con- 
tent when it is concerned with pur- 
pose and will. On the purely phys- 
ical or descriptive view, the idea of 
cause is quite out of place. In de- 
scription we are solely concerned with 
the “chow” of things, and their 
‘‘why” we purposely leave out of 
account. We explain an event now 
when we know ‘“‘ why” it happened, 
but when we show “how” it is like 
something else happening elsewhere 
or otherwhen—when we can include 
it as a case described by some law 
already set forth. In explanation, 
we do not account for the event, but 
we improve our account of it by lik- 
ening it to what we already knew. 

For instance, Newton explained the 
falling of a stone when he showed 
that its acceleration towards the earth 
was similar to and could be expressed 
by the same law as the acceleration of 
the moon towards the earth. 

He explained the air disturbance 
we call ‘‘ sound ” when he showed that 
the motions and forces in the pressure 
waves were like motions and forces 
already studied. 

Franklin explained lightning when 
and so far as he showed that it was 
similar in its behavior to other electric 
discharges. 

Here I do not fear any accusation of 
pedantry in joining those who urge 
that we should adapt our language to 
the modern view. It would be a very 
real gain, a great assistance to clear 
thinking, if we could entirely abolish 
the word “ cause ” in physical descrip- 
tion, cease to say ‘‘ why” things hap- 
pen unless we wish to signify an ante- 
cedent purpose, and be content to 
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own that our laws are but expressions 
of ** how” they occur. 

The aim of explanation, then, ig tp 
reduce the number of laws as far 4s 
possible, by showing that laws, at first 
separated, may be merged in one; to 
reduce the number of chapters in the 
book of science by showing that some 
are truly mere subsections of chapters 
already written. 

To take an old but never worn-out 
metaphor, the physicist is examining 
the garment of Nature, learning of 
how many, or rather of how fey, 
different kinds of thread it is woven, 
finding how each separate thread 
enters into the pattern, and seeking 
from the pattern woven in the past 
to know the pattern yet to come, 

How many different kinds ©! thread 
does Nature use ? 

So far, we have recogniz:d some 
eight or nine, the number of ‘different 
forms of energy which we are still 
obliged to count as distinct ; but this 
distinction we can not believe to be 
real. The relations between the dif- 
ferent forms of energy, and tiie fixed 
rates of exchange when one form gives 
place to another, encourage us to sup- 
pose that if we could only sharpen our 
senses, or change our point of view, 
we could effect a still further reduc 
tion. We stand in front of Nature's 
loom as we watch the weaving of the 
garment. While we follow a par- 
ticular thread in the pattern it sud- 
denly disappears, and a tiiread of 
another color takes its place. Is this 
a new thread, or is it merely the old 
thread turned around and presenting 
a new face tous? We can o little 
more than guess. We can not get to 
the other side of the pattern, and our 
minutest watching will not tell us all 
the working of the loom. 

To form such mental piciures we 
naturally choose the sense which 
makes such pictures most ‘efinite, 
the sense of sight, and think of a 
constitution of matter which shall 
enable us to explain all the various 
changes in terms of visible motions 
and accelerations. We imagine 4 
mechanical constitution of the uv: 
verse. 

We are encouraged, in this «itempt, 
by the fact that the relations in this 
mechanical conception can be so ex 
actly stated, that the equations of 
motions are so very definite. We 
have, too, examples of mechanical 
systems, of which we can give a 
counts far exceeding, in accuracy; 
the accounts of other physical sys 
tems. Compare, for instance, the 
accuracy with which we can <lescribe 
and foretell the path of a planet with 
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our ignorance of the movements of 
the atmosphere as dependent on the 
heat of the sun. The planet keeps 
to the astronomer’s time-table, but 
the wind still bloweth almost where 
it listeth. 

The only foundation which has yet 
been imagined for this mechanical 
explan:.tion—if we may use ‘‘ explana- 
tion’? :o denote the likening of our 
imagin:ngs to that which we actually 
observe —is the atomic and molecular 
hypoth:sis of matter. ‘This hypothesis 
early in the history of science 

are almost tempted to sup- 
it it is a necessity of thought, 
it it has a warrant of some 
der than any other hypothesis 
which could be imagined. But I 
suspec' that if we could trace its 
early «evelopment we should find 
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that w 
pose th: 
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higher 


that it arose in an attempt to explain 
the ph. aomena of expansion and con- 
tractio., evaporation and solution 
Were :satter a continuum we should 
have ‘» admit all these as simple 
facts, explicable .in that they are 


like nothing else. But imagine 
matter to consist of a crowd of sep- 
arate pirticles with interspaces. Con- 


traction and expansion are then 
merely a drawing in and a widening 
out of ke crowd. Solution is merely 


adispe sal from the outskirts. The 
most e\ ident properties of matter are 


then si:nilar to what may be observed 
inany public meeting. 
For .ges the molecular hypothesis 


hardly went further than this. The 
first st-p onward was the ascription 
of vib:atory motion to the atoms to 
explai:’ heat. Then definite qualities 
were «x -cribed, definite mutual forces 
were c:lled into play to explain elas- 
ticity «nd other properties or quali- 
ties of matter. But I imagine its 
first rally great achievement was its 
succes: in explaining the law of com- 
bining proportions, and next to that 
we shold put its success in explain: 
ing m ny of the properties of gases. 
(To be concluded.) 


Resistance of Nickel Wire. 





To THE } »rToR oF ELECTRICAL REVIEW: 

Can you give me any information 
as to he comparative resistances of 
the v::ious nickel wires now on 


the mirket for resistance coils in 


compe.'tion with German silver? I 
Would be obliged if you can refer me 
toany books or papers giving the re- 
sults :nd actual measurements, as I 
have not been able to find any figures 
on nickel-steel wire in any of my 
books. It is, of course, important to 


know the percentage of nickel con- 
tained J. 8. B. 
New York, October 31. 
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EMERGENCY WORK ON A STREET 
RAILWAY. 





CHANGING A CABLE ROAD TO THE 
CONDUIT ELECTRIC SYSTEM. 





On Sunday, October 29, 1899, the 
main line of the Third Avenue Rail- 
road in New York city was for the 
first time traversed by an electric car. 
The difficulties attending the inau- 
guration of the underground system 
of electric conduction on this rail- 
way—formerly a cable road—are per- 
haps amusing in the retrospect, but 
were doubtless of considerable seri- 
ousness to those engaged in the work 
at the time. In the ELECTRICAL 
REvIEW for October 18, 1899, ap- 
peared a description of the temporary 
station at 65th street and Third 
avenue, which is not yet in operative 
condition. Some weeks ago the 125th 
street line, belonging to the same 
railway system, but which crosses 
Third avenue at a right angle, was 
put in operation, power being sup- 
plied from a temporary power house 
at 130th street and Amsterdam 
avenue, where eight 500-horse-power 
direct-coupled generating units are 
installed. 

The system of feeders laid along 
Third avenue, northwards, from 65th 
to 130th street, was designed for dis- 
tribution of current from the south- 
ward point. Of the four pairs of 
heavy copper feeders which extend 
northward from 65th street only one 
goes so far as 125th street, and con- 
nection was necessarily made to this 
for the purpose of carrying the cur- 
rent from the temporary power house 
down Third avenue. It was not at- 
tempted to operate further southward 
than 65th street. 

Late Saturday night the work of 
withdrawing one of the cables in the 
conduit was commenced. ‘This cable 
was laid on pulleys situated fifteen 
feet apart, and a reserve cable lay 
in the bottom of the conduit. Seeing 
that the cable grips formerly ran in 
position not different from that of 
the current collecting shoe of the 
electric system, the conductor rails 
could not be placed in permanent 
position until the withdrawal of the 
cable and the stoppage of cable traffic. 
Consequently, one line of them on 
one side was lined up to its proper 
position three inches from the centre 
of the conduit, while the castings 
supporting the rail on the other 
side were provided with slotted 
holes, so that temporarily that 


rail could be thrown back under the 
arch of the conduit roof out of the 
way of passing grips. 


Hence, the 


first and most necessary work was to 
put as many men as possible upon 
the task of lining up this rail to a 
position facing the other, and six 
inches distant from it. Inasmuch as 
the work was done at night by in- 
experienced men and in a tremendous 
hurry, the distance apart of the rails 
varied all the way from three inches 
to the full width of the conduit. 
Immense difficulty was also had in 
splicing cables and making connec- 
tions, as men who were employed 
upon this work were at the time 
of the change-over nearly dead from 
fatigue and unable to work intelli- 
gently. ‘The changes were, however, 
finally made, and early on Sunday 
morning a car started down from 
125th street. The first time its 
plough struck a place where the con- 
ductor rails were too far apart, natu- 
rally an immense are was started, 
which resulted in burning the rails 
and the plough and causing brilliant 
but unexpected fireworks in the street. 
At other places where the rails were 
too close together the plough jammed 
and stuck. The youthful inhabitants 
of the district through which the line 
runs had discovered on Sunday morn- 
ing that pyrotechnical displays could 
be had by lowering hoop iron into the 
conduit and wiggling it around until 
something happened. The happen- 
ing was generally sufficient to fill the 
small boy with glee, but as generally 
resulted in the destruction of one or 
two lengths of the conductor rails, 
which were burned into such condi- 
tion that the plough could not pass 
them. Notwithstanding these diffi- 
culties, in thirteen hours from the 
time the cable was withdrawn, electric 
cars were running on the new section 
and have been in continuous operation 
ever since. It is expected that the 
section from 65th street southwardly 
to the Post Office will be opened for 
traffic by electric cars within two 
weeks. 

An amusing incident is related by 
one of the engineers in charge. It 
appears that Italian laborers of the 
most dense and extraordinary ig- 
norance were employed upon the work 
by the contractor, and it seemed that 
it was not possible for them to under- 
stand the difference between a rail 
charged with electricity and an ordi- 
nary piece of iron. One day up at 
the terminus at 130th street a gang 
of five Italians was working in a man- 
hole when one of their number non- 
chalantly laid a crowbar across the 
conductor rails. Naturally, a blind- 
ing arc of great violence was immedi- 
ately started, and the five children of 


299 


sunny Italy are said to have been last 
seen in the vicinity of the Harlem 
River going North with great ve- 
locity. They have not even returned 
to receive the pay due them. 

The obstacles in the way of starting 
the new road were of the annoying 
kind that are so frequently encount- 
ered when engineering work is of 
necessity rushed to completion, and 
the greatest credit is due to Dr. Louis 
Duncan, the chief engineer of the 
road, for his successful solution of the 
difficult problems which suddenly 
presented themselves in the inaugura- 
tion of the electric service. 





————se 
AUTOMOBILE NEWS. 

The Commissioners of the District 
of Columbia have ruled that a steam 
engineer’s license is necessary for 
operating, on the streets of Washing- 
ton, automobiles run by steam gen- 
erated from gasoline, benzine or other 
fuel. Operators of electromobiles are 
not required to take out a license. 


The horses of Queen Victoria’s 
royal stable have been educated so as 
not to fear automobiles. They were 
led and then driven around a station- 
ary vehicle, and finally the vehicle 
was run between the horses as they 
stood near each other. It is said they 
behaved very well, and that the best 
bred horses cared the least about the 
automobiles. 

Mr. Winslow E. Buzby took his 
electromobile into Central Park one 
day last week for the purpose of test- 
ing the ruling of the Park Com- . 
missioners that automobiles should 
not be allowed in Central Park. He 
succeeded in getting himself arrested 
for the purpose of making a test case. 
Mr. Buzby insists that his vehicle isa 
pleasure carriage and that the rules of 
the Park Board permit pleasure car- 
riages to enter Central Park. He has 
ridden over 14,000 miles in his electro- 
mobile in three years. Mr. Buzby is 
a lawyer and a member of the Auto- 
mobile Club, and proposes to have the 
rights of owners of automobiles in 
New York city definitely settled. 
—_ 

The Army and Wireless Tele. 
graphy. 

The proposed experiments by the 
Signal Corps of the United States 
Army with the Marconi system of 
wireless telegraphy have been aban- 
doned for the present, owing to the 
fact that Mr. Marconi has made what 
the War Department considers ex- 
orbitant demands from the govern- 
ment for the use of his system. The 
War Department, it is said, fears 
there will be trouble over Mr. Mar- 
coni’s patents, and the government 
does not wish to become involved in 
such controversies. 
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Telephone Hews 
wand Comment 


The Wisconsin Telephone Company 
is going to expend $10,000 in the next 
few weeks in improving the system at 
Ashland, Wis. 





Stockholm papers of recent date 
express great satisfaction with the 
visit of President Sabin, of the Pacific 
Coast Telephone Companies, and Pres- 
ident Glidden, of the Erie telephone 
system, who are visiting Sweden for 
the purpose of inspecting its telephone 
system. 





Cleveland, Ohio, is soon to have 
five new telephone exchanges, making 
nine in all, including the main ex- 
change. The Cleveland Telephone 
Company now has about 40,000 miles 
of wire in that city, about equally 
divided between overhead and under- 
ground. 





The barbed-wire telephone system 
around LeGrande and Merced, Cal., 
has proved such a success and gives 
promise of so much growth that it is 
said the owners have received an offer 
from the Sunset Telephone and Tele- 
graph Company looking to a mutual 
business arrangement. 





The instrument statement of the 
American Bell Telephone Company 
for the month ended October 20, 
1899, shows: 





1899. 1898. 1897. 
Gross output............5 50,861 33,639 23,131 
ee re 18, 11,823 7,145 
Net output.......... -.. 32,817 21,816 15,986 
Since December 20: 
Gross output...........+ 539,598 278,863 185,874 
Oo  * 163,271 120,082 76,251 
Net output.... ......... 376,327 158,281 109,623 
Total outstanding..... 501,577 1,077,402 888,472 





The Maryland Telephone and Tele- 
graph Conipany, of Baltimore, Md., 
has secured locations for three sub- 
stations, and will erect a building on 
each to accommodate 1,000 tele- 
phones. Mr. Joseph Evans Sperry is 
preparing plans for the buildings, 
which are to cost about $5,000 each. 
With the new substations the com- 
pany will have a capacity for 7,000 
*phones. 





The November, 1899, issue of the 
Cincinnati Bell Telephone Directory 
has come to hand. It is of the usual 
convenient character, and its increas- 
ing bulk indicates a satisfactory growth 
of subscribers. The company is try- 
ing the experiment of reducing the 
rates charged for local tolls from city 
pay stations from ten to five cents for 
each five minutes’ conversation. It is 
understood that this is to avoid the 
unauthorized use of subscribers’ tele- 
phones by non-subscribers. 
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The Chesapeake & Potomac Tele- 
phone Company has placed on record 
a deed of trust for $1,500,000 to the 
American Surety and Trust Company, 
of Washington, D. C. . The trust 
embraces all of the realty of the com- 
pany in Washington and Baltimore, 
as well as its lines, equipments, fran- 
chises, licenses and all other holdings 
in the District of Columbia and 
Maryland. The obligation is, how- 
ever, subject to a prior deed of trust 
for $600,000, of which there are in 
bonds $500,000 outstanding at pres- 
ent. These bonds mature on Junel, 
1901, and it is the intention of the 
company to use a portion of the 
money obtained from the sale of the 
present issue of bonds to take up the 


old ones. 
> 





Complimenting a Wide-Awake 
Advertiser. 


The manager of the Okonite Com- 
pany, New York, Mr. W. L. Candee, 
has received from a large customer 
the following indorsement of his com- 
pany’s recent page announcement, 
apropos of yachting, that appeared in 
this journal : 

‘It is not often that I take the 
time, for I am too busy generally, to 
write to you or any one else in regard 
to his advertisements, but I do 
think that you, or whoever is the 
originator of the idea, are particularly 
to be congratulated over the striking, 
up-to-date and unique page which 
you presented in the ELECTRICAL 
REVIEW last week. Your announce- 
ments in that paper are generally 
particularly attractive and impressive, 
but, in my opinion, you have on this 
occasion excelled yourself. I shall be 
over in a few days to leave an order 


with you on the strength of this an- 
nouncement. I have sailed over 
many seas on the good ship Okonite, 
and it has never failed me yet. 
‘‘Shiver her timbers, but a rival 
never ‘crossed’ her bows; her pas- 
sengers have never feared going 
‘aground,’ and ordinary ‘ resistances’ 
to her are of no consequence.” 
October 18, 1899. 


——_¢ » e_-—_ 
Another Big Automobile Company. 


The Anglo-American Vehicle Com- 
pany, authorized capital, $75,000,000, 
has been incorporated at Dover, Del. 
It is reported that the company pro- 
poses to combine into one immense 
concern all the leading English and 
American automobile manufacturers, 
and its headquarters will be in New 
York. The incorporators are H. B. 
Twyford, of Wyndley Grange, Eng- 
land ; Earnest Martin, of New York, 
and James Virdin, of Dover. 


Wall Street and the Electrical 
Stock Market. 


Trading in Wall street during the 
week just closed has been remarkably 
active and prices have continued to 
rise, although in a somewhat irregular 
way. The conspicuous features of the 
week have been of a character to re- 
strict activity and to induce caution 
in the market. They comprise the 
active and close money market, the 
unsatisfactory progress of the South 
African war and the near approach of 
the state elections with their bearing 
on the presidential campaign of next 
year. However, as stated above, val- 
ues have continued to increase. 

On the New York Stock Exchange 
General Electric closed the week at 
12134 bid and 123 asked, a gain of % 
point for the week. Metropolitan 
Street Railway, of New York, closed 
at 196 bid and 196% asked, a loss of 
2% points for the week. Third Ave- 
nue Railroad, of New York, closed 
at 155 bid and 157 asked, a loss of 34 
of a point for the week. Brooklyn 
Rapid Transit closed at 88 bid and 
88% asked, a gain of 2% points for 
the week. 

On the Boston exchange American 
Bell Telephone closed at 368 bid and 
370 asked, a loss of 3 points for the 
week. Erie Telephone closed at 116 
bid and 117 asked. 

On the Philadelphia exchange 
Union Traction closed at 3836 bid 
and 38% asked, indicating no change 
for the week. 

On the curb or outside market in 
New York Electric Vehicle closed at 
70 bid and 74 asked, a loss of 7 points 
for the week. Electric Boat closed 
at 19 bid and 21 asked, a loss of 1 
point in the bid price for the week. 


Wall Street, Nov. 4. 


7p 








The Two Extremes of Power 


Transmission. 


The contents of the New York 
ELECTRICAL REVIEW are more than 
usually interesting this week. The 
most important article will need a 
separate note. For the rest it is 
pointed out that for man-of-war 
work, electric power distribution is 
less disastrous in case of severance 
of the channel of transmission, and 
much more easily and quickly re- 
paired than either steam or hydraulic 
methods. (Surely mechanical gear- 
ing like chains, rods, shafts and belts, 
might equally well have been added 
to the list.) The Snoqualmie Falls 
aluminum transmission line is also 
described, and apparently from in- 
formation gathered, not information 
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supplied. The pressure is 30,009 
volts, but the only indication of the 
amount of power to be transmitted, 
is that the four water-wheels are 
each of 3,000 horse-power. ‘The cur. 
rent passes from the power house 
over twelve aluminum wires. divided 


between two lines of poles. These 
two lines run twenty miles to ‘tenton, 
whence half go to Seattle anc half to 
Tacoma. At Renton the:» ig q 
switchboard substation. 

The Seattle lines contain about 67,00: sounds of 
wire, and the Tacoma lines 72,000. The <ine ig ap- 
proximately .26 inch in diameter for \¢ Seattle 
circuits and .23 inch in diameter for « ¢ Tacoma 
circuits. It is carried on porcelain insu! ors,which 
are 4g inches high and 6% inches i. diameter, 
weighing 4 pounds each. 

There are no soldered join! : alumi- 
num apparently successfully : csisting 
that indignity, but the live con. 


ductors are spliced with a joirt,which 
consists of a flattened alumin 
nine inches long, with wuz:is one- 
sixteenth of an inch thick. which 
tightly encloses the two wires. The 
whole is given three complete twists 
by special clamping tools, «nd the 
joint is complete.  Practicilly all 
that is stated as to the generating 
plant is that the turbines and machines 
are underground, 250 feet below the 
water level. The water comes down 
a shaft in a steel pipe, and rejoins the 
river through a tunnel. There is no 
information as to phases, or the press- 
ure of generation, or the arranzement 
of the step-up and step-down trans- 
formers.—London Lightning. 
a 
DIVIDENDS. 

The Quincy & Boston, Mass.. Street 
Railway Company has declare:! a reg- 
ular semi-annual dividend o! $3.50 
per share. 

The West Chicago Street !'ailway 
Company has declared a regule quar- 
terly dividend of 1% per cent, »ayable 
November 15. 

The directors of the New !:ngland 
Telephone and Telegraph Company 
have declared a regular quarte:'y divi- 
dend of $1.50 per share, jayable 
November 15. 








iipetenaeet 

The Sprague Electric Co: ipany, 
of New York city, has issued Cata- 
logue No. 75, devoted to inter: rcon- 
duit. This catalogue is fro. the 
Orr Press and is of the usu high 
standard of Sprague publicatic.is. It 
describes the company’s co uplete 
system of interior conduit for all 
purposes, and contains descriptions 
and illustrations of the tools re.juired 
for installing this conduit. ‘lhe de- 
tails are thoroughly explained and the 
illustrations help to afford ai easy 
understanding of the text. A con 
venient telegraph code for ordering 
by wire is comprised in the catalogue, 
which may be had free for the ask- 
ing. 
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Electric Generating 
Plant. 


Qne of the most extraordinary of 
dectric lighting plants is one now 
operating in the municipal pumping 
tation .t Columbus, Ohio. 

The irector of Public Improve- 
ment o that city, finding that the 
pampin - capacity of the station was 
greater :an the city’s needs required, 
cast abo :t him for some means of util- 
ining t’ s surplus capacity, and hit 
upon t’> idea of using the surplus 
yater t) .t the pumps were capable of 
supplyi: ¢ to drive water- wheels direct- 
coupled .o dynamos, the current thus 
generat: | being used for supplying 
light to the surrounding district by 
means ¢ arc lamps. 

Speci: cations were accordingly pre- 
pared ad submitted to the leading 
water-w .cel manufacturers, with the 
result t! .t the plan proposed by the 
Americ: i Impulse Water-Wheel Com- 
pany wa accepted as the one giving 
the best promise of fulfilling the re- 
quireme'ts, and the contract was ac- 
cording! signed. 

The :»ecifications were rigid in 
their r+ juirements with regard to 
both efiiciency at all loads and to 
speed governing under sudden and 
great changes of load. The difficulty 
of the »roblem was also much en- 
hanced | y reason of the very limited 
space avilable for the machines and 
piping, and by the high speed re- 
quired for direct-connection to the 
Western Electric Company’s 100- 
light are dynamo. ‘This speed, 650 
revolutivns per minute, necessitated 
the use o/ impulse wheels only eighteen 
inches in diameter, and in order to 
obtain 110 horse-power from each 
unit, ei hteen nozzles were required. 
These were arranged with six run- 
ners, three nozzles to each runner, 
since a |irger number of nozzles per 
runner ‘ould have reduced the effi- 
ciency b low the guarantee. 

The ise of contracting nozzles to 
keep uj the efficiency at light loads 
was pro ibited by the great cost and 
complic. tion of so large a number of 
contract ng nozzles. Ordinary but- 
terfly vives were accordingly used, 
and the «am mechanism for operating 
these va ves arranged to actuate them 
one aftir the other, instead of all 
together, as had previously been 
commor practice. As a result of 


An Unique 


this invonious arrangement all the 
valves i: operation, except one, would 
be wide open and working, therefore, 
at their maximum efficiency, and 
thus the low efficiency of a partly 
closed butterfly valve would have an 
almost inappreciable effect in lower- 
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ing the total jet efficiency of the 
machine, and at six values of the 
load, when a valve had just com- 
pletely closed, would have no such 
effect at all. 

The rigid requirements with regard 
to efficiency having been thus com- 
plied with, the problem of speed- 
governing was next attacked. The 
small diameter of the runners, ren- 
dered necessary by the high speed, so 
far reduced their momentum that it 
was necessary to add a heavy flywheel 
in order to keep the variations of 
speed within the guaranteed limits. 
The high speed also prohibited the 
use of the ordinary cast-iron flywheel. 
The wheel was accordingly made with 
a steel rim, shrunk on to a cast-iron 
web. The governor is the ordinary 
mechanical relay actuating six cams, 
the connection between the cam shaft 
and the governor being by gear and 
pinion. 

The water chambers were cast in 
two pieces, the nozzles being bolted on 
so as to come in exactly the right po- 
sition with reference to the runners. 
This large casting rested on the cast- 
iron base and was bolted to it. The 
casing was made of riveted boiler iron, 
in two parts, the upper half being 
provided with eye bolts for lifting. 
The details of the piping, receiver, 
etc., are clearly enough shown in the 
accompanying illustrations. 

The fact that this plant has now 
been running for over twelve months 
without trouble of any kind, and to 
the entire satisfaction of the engineer 
in charge, reflects great credit upon 
the management of the American Im- 
pulse Water-Wheel Company, and 
especially upon their consulting en- 
gineer, Mr. Thorburn Reed, to whom 
was intrusted the task of meeting and 
overcoming the difficulties presented 
by this new departure in water-wheel 
engineering. 

sonnei 
A Large Foreign Contract. 

The Glasgow (Scotland) Corpora- 
tion Tramways, which are owned by 
the municipality, have just contracted 
with the National Conduit and Cable 
Company, of New York, for two 
million feet of wrought iron, cement- 
lined, three-inch conduit pipe. for 
their feeders. The British head- 
quarters of the Conduit company are 
at 23 College Hill Chambers, London, 
E. C., and Mr. George J. Jackson, 
secretary of the company, is spending 
a few months there. ; 

It is announced that this office has 
secured a large number of export con- 
tracts, aggregating about four million 
feet of conduit exclusive of the Glas- 


gow order. The new street railway 
installation in that city will be almost 
wholly American, the engines, dyna- 
mos, conduits and many other parts 
of the system coming from the 
United States. 
ining 

A Simple Sal Ammoniac Battery. 

The battery cell, shown herewith, 
represents the simplest design that is 
consistent with efficient operation. It 
is intended for open-circuit work and 
is especially adapted for gas lighting, 
gas-engine sparking, bell ringing, etc. 
The zinc is of a cylindrical shape, and 
surrounds a porous fluted carbon cyl- 
inder which is filled with a depolariz- 























A Spe Sat Ammontrac BATTERY. 


ing compound in the shape of gran- 
ules. The fluid used is the familiar 
solution of sal ammoniac in water. 
This cell, of which the trade name is 
‘* Hercules,” is made by the Peru 
Electric Manufacturing Company, of 
Peru, Ind. 


a 


Electricity on the New York Ele- 
vated Railroads. 


Mr. Russell Sage announced last 
week to the directors of the Man- 
hattan Railway Company that Vice- 
President Skitt had submitted the 
plans that have been decided upon 
for the change of motive power to 
electricity on the lines of the com- 
pany’s system. Mr. Sage said that 
the road would save between 25 and 
30 per cent in operating expenses 
after the change was made. The 
contracts for the engine and boiler 
plants have been awarded, and will 
be completed and delivered in about 
a year. None of the electrical con- 
tracts has been placed. 








Lieutenant H. H. Eames, of the 
Columbia and Electric Vehicle Com- 
pany, of Hartford, Ct., was among 
recent visitors to New York city. 
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Unsatisfactory Tests of the [ar- 
coni System of Telegraphy. 

During two days of last week the 
United States Navy carried on tests 
of the Marconi system between the 
cruiser New York and the battleship 
Massachusetts at sea off the New 
Jersey coast. ‘The commission in 
charge of the test consisted of Lieu- 
tenant-Commander J. T. Newton, 
Lieutenant John B. Blish and Lieu- 
tenant F. G. Hill. Mr. Marconi 
was aboard the New York where his 
apparatus were installed on the after 
gun-deck. Through a wooden hatch 
a wire was led to the top of the main 
mast in a way that is now well known. 
A similar contrivance was erected on 
the Massachusetts, and at the High- 
lands of Navesink the mast used 
during the yacht races was also 
brought into play. It happened 
that the days of the test were marked 
by a severe northeast gale, accom- 
panied by a heavy sea, and the tests 
were very unsatisfactory. The sprit 
to which the wire was attached on 
board the New York had to be taken 
down on account of the violence of 
the wind, while the insulation of the 
vertical wire on the Massachusetts 
was destroyed. The next day a heavy 
wave came aboard the New York, 
flooding the room in which the instru- 
ments were located and, of course, 
doing considerable damage to insula- 
tion, etc. The operator in charge of 
the installation aboard the Massa- 
chusetts suffered so severely from 
sea-sickness that he was unable 
to work the instruments. It was 
attempted to direct signals or, at 
least to receive directed signals during 
these trials, the method used being to 
suspend alongside of the vertical wire 
a strip of wire cloth which could be 
brought between it and a disturbing 
station whose message it was not de- 
sired to receive. This did not have 
a fair trial, however, because of the 
gale which wrecked it. Just before 
the tests were begun Mr. Marconi 
formally notified the commission in 
charge of the tests that he would not 
be able to give a demonstration of his 
syntonizing system, as he had not yet 
protected it fully by patents, and was 
not provided with the necessary ma- 
terial and instruments. The tests 
were continued with greater success 
on the days following the storm. The 
extreme limit to which the signals 
were sent on these trials was thirty-six 
miles. 

On November 2 further tests, some- 
what more successful, were made 
with the torpedo boat Porter as one 
of the stations. Lieutenant-Com- 
mander Newton was in charge of the 
experiments on the Porter. 
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The Properties and Applications of 
Aluminum.* 


MM. Ditte and Moissan have re- 
cently contributed to the French 
Academie des Sciences important 
papers on the above subject. Owing 
to the gradual extension of the field 
of utilization of this metal, we think 
these papers worthy the attention of 
our readers, and we therefore present 
abstracts of them below : 

THE PROPERTIES OF ALUMINUM. 
A. Ditte. Comptes Rendus. 
January 23, 1899. 

In a previous article the author had 
proved that aluminum is readily at- 
tacked by many reagents, and that 
its apparent stability is due to a thin 
adhesive film of alumina (Al, O,), or 
of gas. When the solvent used is one 
capable of dissolving alumina, corrosion 
occurs rapidly, since the protective 
coating is being continually removed. 
The presence of oxygen or of carbonic 
acid is required in order to provide 
the necessary supply of oxygen. In 
sea water, the same reaction occurs, 
the carbonic acid of the air being in 
this case the oxidizing agent. In the 
water of the Seine itself, aluminum 
is slowly corroded, the action being 
most marked at the point where the 
air and water meet. In either case, 
the attacked metal covers itself with 
a film of alumina, which may retain 
particles of other salts. If these 
impurities are allowed to remain in 
contact with the aluminum, the at- 
tack will slowly ‘continue, and the 
metal will become disintegrated, even 
after removal from the water. To pre- 
vent this, it is necessary to wash the 
aluminum when taken from the water, 
with a solution capable of removing the 
last traces of alkaline matter from its 
surface. The “sickness” of copper 
investigated by M. Berthelot, is a simi- 
lar phenomenon to this progressive 
disintegration of aluminum. In the 
case of copper, the successive forma- 
tion and decomposition of a small 
amount of cuprous oxide is the cause 
of the evil; in the case of aluminum a 
similar series of changes of aluminum 
hydrate brings about disintegration 
and decay. 


THE PROPERTIES AND APPLICATIONS 
OF ALUMINUM. 


A. Ditte. Comptes Rendus. 
March 27, 1899. 

The author states that two qualities 
of aluminum were employed in his 
experiments. ‘The first wassheet metal 
used for the bodies of bowls, plates, 
saucers, saucepans, measures, etc., 
and contained 96 per cent aluminum, 

* The (London) Electrical Review. 
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3 per cent copper and 1 per cent 
of iron, silicon, carbon. The second 
grade of metal was used for the rings, 
links, handles, etc., of the above 
articles, and contained 93 to 94 per 
cent aluminum, 5 to 6 per cent 
copper, and 1 per cent of iron, silicon 
and carbon. 

These alloys, if maintained for a 
short time at a red heat, and then 
plunged into water, change in physical 
structure. They become granular, 
and the surface of the metal is found 
to be covered with fine cracks. 

If immersed in a2 per cent solu- 
tion of sulphuric acid, the action 
of the acid is more intense when pre- 
heating has occurred, and the surface 
of the metal covers itself with a black 
deposit of copper. 

A 2 per cent solution of an alkali 
carbonate, or a solution of common 
salt containing 8 grammes NaCl per 
litre, rapidly attacks these alloys of 
aluminum at the ordinary tempera- 
ture, and a coating of aluminum 
hydrate, Al (OH),, is produced upon 
the metal. Ifa polished plate of the 
metal be immersed in either of these 
solutions, it quickly loses its polish, 
and becomes coated with a thin film 
of crystalline alumina. 

The effects of similar action are 
seen in the aluminum vessels, etc., 
returned from Madagascar. A piece 
of aluminum plate, a fragment of a 
portable water-tank, had its external 
surface practically uninjured, while 
its interior surface was found to have 
undergone physical change and to 
have become lamellar and fragile. 
Under the microscope it was seen to 
be strongly corroded and to be covered 
with aluminum hydrate. 

This inner surface of the plate was 
more rapidly attacked by sulphuric 
acid and sodium carbonate solutions 
than the outer surface, and a metallic 
crystalline powder was detached. If 
a thin aluminum sheet be immersed 
in distilled water, the latter will grad- 
ually become alkaline, owing to the 
transfer of small quantities of alum- 
inum hydrate, sodium and chlorine, 
from the metal to the water; and 
the combined action of air and of 
water, containing possibly chlorine 
salts in solution, had, no doubt, 
started the disintegation of the inner 
surface of the metal used for these 
water-tanks. Once begun, the action 
would be self-supporting. 

All the other Madagascar articles 
examined by the author (plates, meas- 
ures, saucepans) showed signs of sim- 
ilar disintegration. The action of 
water and air on the cooking vessels 
was probably intensified by the ma- 


terials cooked in them. The electro- 
motive force set up by the different 
solubilities of copper and aluminum 
would also assist the attacking agents, 
and accelerate disintegration. In sea 


water a copper aluminum couple gives: 


an electro motive force of between 
-486 and .525 volt. 


THE APPLICATIONS OF ALUMINUM. 
H. Moissan. Comptes Rendus. April 
10, 1899. 

The author states that Ditte re- 
gards the results obtained in his ex- 
periments as relative to pure alum- 
inum, whereas his analysis show that 
the metal used by him was not first 


. grade aluminum. 


The metal produced to-day at the 
works of Herault and of Secretan is 
almost pure, and contains neither 
sodium nor carbon. ‘Tests are giving 
showing that while in 1893 the purest 
grades of aluminum obtainable con- 
tained between .93 and 1.64 per cent 
silicon, and between .32 and 1.66 
per cent iron, the corresponding 
percentages of these two impurities in 
the metal of the present date are .02 
to .13 per cent silicon and .12 to .32 
per cent iron. This improvement in 
quality is chiefly due to M. Secretan’s 
modifications of the Hall process. 

The water tanks used in Madagas- 
car were mounted on iron, and this 
fact explains their corrosion. As a 
set-off to the statements by Ditte that 
all the aluminum articles used in 
Madagascar which he has examined 
are corroded, Moissan states that he 
has seen numerous articles from that 
campaign which are practically un- 
attacked, although bent out of shape 
and blackened with use. (Some of 
these articles were exhibited at the 
Academie des Sciences.) The state 
of the articles examined by Ditte may 
be due to their having been in contact 
with sea water in the hold of the 
vessel in which they were returned. 


Quotations are given from reports by 
regimental officers, all in favor of 
aluminum for camp outfits. ‘he ad- 
vantages of the metal for military 
service, as compared with tinned iron, 
are: 

1. Lightness; each soldier can 
carry 800 grams weight extra of 
ammunition. 

2. No poisoning occurs from de- 
fective tinning. 

3. No soldering of the vessels is 
required, as these are stamped out of 
sheet metal. 

As regards Ditte’s tests made by 
heating the metal and plunging it 
into cold water, such treatment 
would destroy any tinned iron uten- 
sil. The author has used aluminum 
in his own household for cooking 
purposes for three years, and these 
vessels are still in good condition ; 
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nor do they owe their preservation 
as suggested by Ditte, to a protective 
coating of grease and dirt. A large 
hotel in Paris has a similar experi- 
ence of one year with aluminun 
cooking utensils. 

The advantages of aluminum ma 
be summed up as (1) lightnes ; (2) 
an innocuous oxide ; (3) capacity for 
being stamped. 

The author closes by hinting that 
had M. Ditte, lived in another age, 
he would have been found condemning 
iron, on account of its readiness to 
form an oxide and to rust on exposure 
to the air. 


THE APPLICATIONS OF ALU\INUM, 
A. Ditte. Comptes Rendus. April 11, 


1899. 

A reply to the previous contribu. 
tion by Moissan. The authcr states 
that he has taken note of the impur- 
ities in aluminum in his experiments. 
These impurities remain on the sur- 
face of the metal when it is ai tacked, 
and by breaking the continuousness 
of the layer of gases, they ren-ler the 
metal more liable to disintevration. 
In the course of his investiga‘ions he 
has examined not only the lower 
grades of aluminum, but also alumi- 
num produced by M. Secr-tan in 
1898, 7. e., the purest offered asa 
commercial product at that date. 

With regard to the water tanks used 
in Madagascar, copper was purposely 
used to strengthen the metal employed 
for these, and the results of his exam- 
ination of the returned fragments con- 
firmed the results of his laboratory 
experiments with such alloys of cop- 
per and aluminum. ‘The vessels ex- 
hibited by him at the Academie des 
Sciences were not returned in tiie hold 
of a vessel, or in contact with sea 
water, for no traces of chlorite or 
chlorides could be detected on their 
surface. M. Moissan has presented 
to the Academie articles from Mada- 
gascar in good condition ; the author 
has presented others that show con- 
siderable corrosion. The obvic iis con- 
clusion that should be drawn is, that 
vessels of aluminum have a long ora 
short life, according to usage aid cir- 
cumstances. 

The author has not made p:rsonal 
trial of aluminum cooking w/ensils, 
but has used forks and spoons made 
of the metal.- These were washed 
daily with a solution of sodivm cat- 
bonate to remove the grease, and, 
under this treatment, they s cedily 
lost their polish and became pitted 
and rough. 

All the articles exhibited o the 
members of the Academie (inc uding 
those exhibited by M. Moissan) have 
been greasy, and to this layer of 
grease some of them undow)tedly 
owe their preservation. - 

The author agrees with }'oissan 


- when he says that “chaque applica 


tion de ce metal demande une étude 
speciale, longue et delicate,” an‘ states 
that he himself has recommended 
aluminum to the army authori'ies 4% 
the most suitable metal for water bot- 
tles, and has suggested improvements 
in the design of such vessels in order 
to facilitate their mechanical cleaning 
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Electric Searchlights for the New 
York Fire Department. 

The New York Fire Department 

gill soor. have as a part of its equip- 


ment a .omplete electric searchlight 
plant or wheels, which will attend 
fires wit! the other apparatus, and it 


jsexpec! d will perform an important 
prt in saving life and property. 
Thesea’ blight will be used to illumi- 


nate dar. parts of the street and aid 
fremen 1 laying hose, erecting lad- 
ders an’ also to light up the fronts 


of build 1gs where people may be in 





danger 1d to throw light into the 
building themselves to aid the fire- 
men in heir work. The apparatus 
will res’ nble a fire engine in appear- 
ance an Will consist of a boiler, a 
direct c ipled engine and dynamo 
and tw: searchlights, each with an 
eightee: inch projecting lens. The 
lights « n be used either from the 
machin: itself or carried to any con- 
venient oint, connection being main- 
tained ! means of flexible cables. 
ee ee 

FORE GN ELECTRICAL NOTES. 
Visite s from your side of the Pond 


will hai with joy the news that the 
Thames Smbankment is really to be 
lighted >y electricity. It is a feat 
which |i1s been debated these many 
years; on fact, an attempt to ac- 
complis| it was made some twenty 


years alo, the ancient Jablochkoff 
system veing the one used. But 
the sysicom was not a success; the 


conserv:: tive instincts of the nation 
demand-d a reversion to the time- 
honore! illuminant of gas, and the 


nation :ot its way. A row of “dirty 
little vas-jets” replaced the dis- 
credite’ electric light, and the Em- 
bankme it after dark became one of 
the mos dangerous spots in London. 
Then :1 are lamp was placed in 
Palace ard, which threw its beams 


over sor e part of the Embankment ; 
but son e worthy fossils among our 
legislat: “s.objected to this, and that, 
too, wa: withdrawn. Atlength a re- 
vulsion \as begun toset in in favor of 
electric’ y, and it seems probable that 
that ex cedingly “‘ gassy ” body, the 
London County Council, will cause 
the ele rie light to be reinstalled ; 
though t is rumored that, in order 
to de:constrate that imbecility 
still he: some say in the govern- 
ment o the great metropolis of 
the et pire, the lights will be 
extingu shed at midnight, probably 
a& a corcession to that strong and 
influent:ai body of electors so worthily 
tepresei ted by the late lamented 
Willian’ Sykes. You can’t expect 
everyth ng at once, or even too much 
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of it when it comes, in this country. 
There has been some ‘“chortling” 
among the electrical folks over the 
expedition with which an English 
firm has contrived to furnish an elec- 
trical installation required for the 
famous Ruby Mines in Burma. The 
authorities wanted the plant to be 
ready in July, the manufacturers 
said that it could not possibly be 
done until November. Sir Lepel 
Griffin, the energetic Anglo-Indian 
official who is chairman of the Ruby 
Mines Company, can say unpleasant 
things rather more unpleasantly than 
most people, and he dropped some 
vitriotic hints about Atbara, where- 
upon it was discovered that the 
machinery could be sent out by July 
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Electric 
Windows. 

With an increasing desire on the 
part of store-keepers to make the 
best appearance possible in the ex- 
hibits of their goods, there has arisen 
a curious branch of art known as 
window-dressing. In the principal 
cities, where the great department 
stores have large show- windows front- 
ing on the prominent thoroughfares, 
men who have made a special study of 
the decoration of such windows are 
employed, and often earn large 
amounts of money by the skill which 
they display in their tasteful arravge- 
ment. It is only of late, howe*er, 
that the powerful assistance of the 
incandescent light has been invoked 





A HanpsoME EXAMPLE OF THE ELECTRIC ILLUMINATION OF SHOW-WINDOWS. 


after all. It was.a nasty knock you 
gave us over that Atbara business, 
but it has done our people a world 
of good, and has furnished a most 
serviceable watchword. 

One of the peculiar features of 
electric lighting progress over here is 
that it is the poor neighborhoods that 
have the best and most profitable in- 
stallations. In this connection con- 
siderable attention has Jately been 
directed to Shoreditch, one of the 
poorest districts in London, where the 
electric light, supported by the dust 
destructor, has been a phenomenal 
success. A man can there light two 
rooms for eight pence or three rooms 
for ten pence a week, just half what 
he would be charged in the neighbor- 
ing parish, and the profits, if shown 
as a dividend, would work out at 
more than 8 per cent, while the 
waste steam is utilized to heat the 
public baths, thus effecting a saving 
in the expenses of that institution of 
£1,800 in the year. ; 

London, October 6, 


in this form of decoration. The re- 
sults attained by its use have been re- 
markably beautiful, as the illustration 
herewith well shows. The photo- 
graph from which this was made was 
taken at night by the light of 
the electric Jamps in the window. 
The display is in the store of Meyer 
Jonasson & Company, in Boston. 
In the false ceiling of the window 
there are thirty-two sixteen candle- 
power lamps, each of which is sur- 
rounded by a shallow, sectional mir- 
ror reflector, giving a very soft and 
diffused light over the whole area of 
the window. The models, which are 
very much more artistic than those 
that were in vogue several years ago, 
stand around in lifelike attitudes and 
are, of course, most elaborately and 
sumptuously clothed to exhibit the 
manufactures of the firm. The re- 
flectors used are of the shallow, flaring 
variety, built up of sectors of mirror 
glass. They were constructed by 
J. P. Frink, 551 Pearl street, New 
York, who has made -a special study 
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of window and other illumination of 
this character for many years. The 
beauty of the result obtained may 
best be judged by an inspection of 
the illustration, which shows a most 
attractive exhibit. 
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Who Does Electric Welding ? 
To THE EpiTor OF ELECTRICAL REVIEW: 

Will you kindly let me know who 
does electric welding for light work 
in this city or near here. 

W. W. Bostwick. 

New York, October 31. 

ee ee 
‘‘ Air Telegraphy.”’ 
To THE Epitor oF ELECTRICAL REVIEW: 

In regard to the term of ‘‘ wireless 
telegraphy” I would suggest the 
following names for your considera- 
tion: Electro air line, air tele- 
graphy, Marconi’s telegraphy. 

G. P. HACHENBERG. 

Austin, Tex., October 19. 
ame 
Foreign Readers of the « Electrical 

Review.” 
To THE Epiror or ELectTricaL REVIEW: 

We take pleasure in acknowledging 
the value of the ELECTRICAL REVIEW 
and its foreign circulation. We are 
very much obliged to you, indeed, for 
sending us this clipping, and hope 
that the ‘‘ Farmers’ Community Sys- 
tem” will have as wide use in the 
telephone world as it seems to have 
acquired notoriety, thanks to the 
ELEcTRICAL REVIEW. 

The North Electric Company, 
By F. F. Sapp. 
Cleveland, October 13. 


Who Makes Profile Road Maps for 
Automobilists ? 


To THE EpiTor OF ELECTRICAL REVIEW : 

Do you know if such a thing is to 
be had as profile maps of the various 
roads radiating from New York, show- 
ing at a glance distances, gradients 
and length of same, together with de- 
scriptions of the roadbed? I have 
been looking for such maps,and I have 
so far been unable to find them, 
although they are in use in England, 
and are of great assistance, especially 
to cyclists and automobilists. 

Of course, if any one takes the 
trouble, he can take the ordinary con- 
tour maps and make for himself a 
profile plan, but the average man does 
not care to go to this trouble, but would 
rather trust to chance as to what he 
will find. 


Such books would be extremely 
useful to people desiring to go as far 
as possible on one charge. If you can 
get hold of such a thing for me I 
should be greatly obliged to you. 

M. K. Eyre, 

New York, November 2, 
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The Mechanism of the Wehnelt 

Interrupter.* 
- A painstaking investigation by 
Voller and Walter in Wiedemann’s 
Annalen, Vol. 68, p. 526, goes a long 
way towards explaining the various 
processes, physical and electro-chem- 
ical, to which the remarkable action 
of the Webnelt break is due. It cer- 
tainly disposes, once for all, of certain 
favorite theories that have been ad- 
vanced by some of our great authori- 
ties. 

What led to the investigation was 
an observation by Walter that the 
flames about the anode, when the 
break was working, gave a very de- 
cided hydrogen spectrum. The oc- 
currence of hydrogen at the anode 
would, of course, be impossible in 
normal electrolysis. In order to 
make certain whether hydrogen was 
present in any considerable quantity, 
the gases from the anode were col- 
lected in a tube and tested, when 
both hydrogen and oxygen were fonnd 
to be present in proportions varying 
considerably according to circum- 
stances. 

We shall not describe in detail the 
apparatus used by Voller and Walter. 
It will be sufficient to say that the 
electrodes of the Wehnelt cell were so 
arranged, that the gases could easily 
be collected from either of them in 
explosion tubes. The primary coil 
of a 30-cm. Kohl induction coil was 
placed in circuit with the Wehnelt. 
This coil could be removed from its 
own secondary, and placed in the 
secondary of a 50-em. Kohl. The 
discharge of sparks was found to be 
much stronger in the second case, 
showing, what has been already 
noted, that. to get the best results 
with a Wehnelt, the relative pro- 
portions of the primary and secondary 
must be very different from those 
that are best in the ordinary induction 
coil. 

The gas collected from the anode of 
the Wehnelt, was always found to be 
an explosive mixture of oxygen and 
hydrogen. ‘The relative quantities of 
the exploded and the residual gases 
varied considerably in different ex peri- 
ments. The proportions changed not 
only with the length of the anode 
wire and the strength of the applied 
current, but also with the magnitude 
of the inductance of the primary coil 
in circuit. The greatest difference 
was found between the results when 
the primary coil was lying free on the 
table, and when it was inserted in the 
largest secondary coil. For example, 
in the latter case, 45.5 ccm. of anode 
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gas left, after explosion, a residue of 


' 37.4 cem., while in the former case, 


celeris paribus, 51 com. of anode gas 
left a residue of 10 8 ccm. 

On the assumption than the anode 
gas consisted entirely of a mixture of 
oxygen and hydrogen, and that after 
the explosion pure oxygen only was 
left, it is easy to calculate from the 
above figures that, in the first case, 
the anode gas contained 11.9 per cent 
of hydrogen, and in the second case 
52.6 per cent. The above percentages 
can only be looked upon as approxi- 
mate, since the residual gas, when 
tested, was found to contain 2 or 3 
per cent of nitrogen derived from the 
gases dissolved in the electrolyte, and 
a considerable proportion of ozone 
was also found to be present. But 
the differences made by these correc- 
tions would not be great. 

The anomalous presence of hydro- 
gen in the anode gas of the Wehnelt 
cell might of course be due to the 
presence of oscillating currents. But 
if such were the case a corresponding 
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Fics. 1, 2, 3 AND 4.—WEHNELT INTER- 
RUPTER. 








quantity of oxygen ought to be found 
in the cathode gas. To test this 
a quantity of the cathode gas was 
collected. It was found .to be non- 
explosive, but-as this might have 
been due to oxygen being less than 
one-seventh of the total volume, a 
more direct test was applied. A 
quantity of the cathode gas was 
shaken up ina tube with an alkaline 
solution of pyrogallic acid. A very 
small percentage of oxygen gas was 
found in this way, but this was shown 
to be derived; like the nitrogen, 
from the gas dissolved in the 
electrolyte, by making a duplicate test 
with the wire anode replaced by a 
platinum plate anode. In the latter 
case the same percentage of oxygen 
was found in the cathode gas. These 
experiments completely upset the the- 
ory of the existence of oscillating cur- 
rents in the Wehnelt cell. 

It became thus highly probable that 
the anomalous electrolysis in the 
Wehnelt interrupter occurred only at 
the anode, and further observations 
on the volumes of gas evolved at 
the respective electrodes appeared to 
establish this beyond doubt. Suit- 
able apparatus was arranged to col- 
lect and measure the gases evolved, 
and to measure at the same time 
the mean current strength, As an 


example, the data obtained from one 
such experiment are here given. The 
50-cm. coil, with its own primary, 
was used in the experiment. The 
quantity of anode gas obtained was 
441 com., of cathode gas 387 ccem., 
the mean current was 9.4 amperes, 
and the duration of the experiment 6 
minutes. The quantities calculated 
by Faraday’s law ought to be, at the 
anode 196 ccm. of oxygen, at the 
cathode 393 ccm. of hydrogen. The 
volume of the cathode gas, within the 
limits of accuracy here attainable, 
agrees with the theoretical quantity, 
while the volume of the anode gas is 
24% as much as it ought be in the 
normal electrolysis. 

It was found, moreover, that this 
excess of the volume of the anode 
gas depended very much on circum- 
stances. As extreme cases, the results 
of two experiments may be given, in 
one of which the 30-cm. primary was 
placed first outside (free, on the table), 
and, secondly, inside the 50-cm. sec- 
ondary. In the first case, the volume of 
the anode gas was 3.7 times as much as 
the theoretical amount ; in the second 
case, it was only 4 per cent greater. 
But this second quantity of anode gas 
was by no means pure oxygen, but 
contained enough hydrogen to render 
it explosive. It was found, moreover, 
that in the first experiment the anode 
gas, besides its large quantity of bydro- 
gen, contained 48 per cent too much 
oxygen, and, in ‘the second experi- 
ment, it contained 6.1 per cent too 
little. 

A simple demonstration that the 
anomalous electrolysis takes place en- 
tirely at the anode was obtained by 
placing in circuit with a Webnelt cell 
a normal cell, the same in every 
respect, except that the wire anode 
was replaced by a platinum plate 
anode. ‘The following were the 
volumes of gas obtained : 

Normal Wehnelt 
cell cell. 

Anode.. ...226 cem. 475 com. 

Cathode....457  * 452 °° 

A comparison of these figures shows 
distinctly that the anomalous develop- 
ment of gas occurs at the anode of 
the Wehnelt only. 

The authors tried some experiments 
to determine whether the anomalous 
electrolysis took place at the anode of 
the Wehnelt cell when the self-induc- 
tion coil was removed from the cir- 
cuit. This they found to be the case. 
There was not the same excessive 
volume of gas developed at the anode, 
but the anode gas was found to con- 
tain from 9 to 11 per cent of hydro- 
gen. The experiments were made by 
placing a normal cell in the same cir- 
cuit as the Wehnelt cell, as in the 


Theoretical 
(calculated). 
229 ccm. 
458 * 
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experiment described above. The 
best results were obtained by using 4 
high EF. M. F. (216 volts). 

By reversing the current in the 
Wehnelt cell, it was fond that 
brilliant spectra of the met:!s form. 
ing the wire electrode (iow the 
cathode) could be obtaine:. The 
lines of sodium and hydrovcn wer 
also found on the spectrum, ut that 
was considered an advantage as they 
formed useful datum line. The 
platinum wire was replaced ‘iy wires 
of other metals, which <i] gaye 
brilliant and characteristic spectra, 

Having established the . xistence 
of anomalous electrolysis at the 
anode of the Wehnelt cell, 21d com. 
pletely demolished the theory of the 
existence of oscillatory curre: ts, Vol- 
ler and Walter proceeded +> deter. 
mine the time curve of the current 
between two successive breaks or 
interruptions of the current 

In passing, they point out ‘hat the 
existence of high E.M.Fs. in « circuit 
in shunt with the break is not peculiar 
to the Wehnelt break, but occurs 


equally in all breaks, as a consequence 


of the self-induction of the primary 
coil. As this experiment is chiefly 
relied upon by those who maintain 
the existence of oscillatory currents 
in the Webnelt, they are brought 
face to face with the reductio ad ab- 
surdum that oscillatory currents must 
be produced by the ordinary break, 
even when a condenser is absent. 

The rise of the current, «/ter the 
circuit is made, follows exactly the 
same law in the Wehnelt as in the 
ordinary break. This is expressed by 
the well known formula— 

E a4 
ma (ie i) 
where 7 is the current at any | 
is the applied electro-motive 
is the total resistance of the 
L its coefficient of self-induct 
e the base of natural logarith: 
curve representing the rise of 
rent is what is known as a log 
curve. 

So far the action of the 
and the action of the ordinary 
ical break are identical. 
characteristic peculiar to the 
here comes in, namely, that t 
ruption in the Wehnelt cel’ 
takes place when the mak« ; 
has reached a certain value « hich is 
greater, the greater the surfa:v of the 
anode wire is. This fact is b: st dem- 
onstrated by gradually reduci:g aT 
sistance in circuit with an incperative 
Wehnelt, till it just begins to work. 
It will be found that this alweys takes 
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Caused }; 


e exposed to the electrolyte. 
‘lowing explanation for this 
ohenomenon is put forward 
thors: The layer of fluid in 
ith the platinum wire has 
st specific resistance of any 
ie circuit. The Joule heat 
nerated there will, therefore, 
he quickest rise of temper- 
{ convert the layer of fluid 
n. This layer of steam is 
‘rolyzed or dissociated into a 
of oxygen and hydrogen, 
ves back the fluid electrolyte 
s the circuit. 
oval has put forward the 
the envelope of steam around 
um wire is generated by heat 
vated from the wire to the sur- 
liquid. But direct observa- 
he eye, and also with the spec- 
proves that the platinum 
‘snot become white hot; the 
erature must, therefore, first 
1e liquid itself. Voller and 


hink that after the envelope 


is formed, a discharge takes 
oss it of the same nature as 
ie are. But this point evi- 
quires further investigation. 
ting results were obtained 
ithors from an experimental 


tion of the current time- 


in a primary circuit con- 
Wehnelt interrupter. The 
ats were made by means of 


‘ube, in which the deflection 


stream of cathode rays is 
of to indicate the changes 
gnetic field and the primary 
The changes of the magnet- 
’ core were shown by placing 


'trightangles to the axisof the 
‘it since the magnetic field of 


is not a strictly accurate 
if the primary current, this 
ured separately by another 
be placed at right angles to 
f a solenoid in circuit with 
ry coil. 
ins of this apparatus, the 
ients of the primary current 
e magnetic field of the core 
n. The results obtained are 
Figs. 1, 2,3 and 4. Fig. 1 
cycles of the primary cur- 
there is no discharge be- 
terminals of the secondary 
the secondary coil has no 
‘ence on the result than if 
uot present. The steeper 
n of the curve, just before 
it becomes constant, is prob- 
to the change of resistance 
y the formation of the en- 
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. velope of steam round the platinum 


anode. What causes the current sud- 
denly to become constant, and to 
remain so for about half of a complete 
cycle, is difficult to explain. Voller 
and Walter’s view appears to be that 
electrolysis or dissociation of the steam 
is taking place. ‘Ihe final interrup- 
tion of the current may be due, as in 
the electric arc, to over separation of 
the electrodes. 

Fig. 3 shows the curve of the mag- 
netism of the core, corresponding to 
the current curve Fig. 1. 

Fig. 2 shows the time gradient of 
the primary current when a discharge 
is taking place between the terminals 
of the secondary. The rising gradient 
of the current is steeper on account 
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The Victor Telephone Manufac- 
turing Company’s New Factory. 

Although but a year and a half has 
elapsed since the Victor Telephone 
Manufacturing Company, of Chicago, 
entered the telephone field, yet in 
that time it has built up a very large 
business among the exchanges in the 
United States, besides enjoying a 
heavy export trade. The high effi- 
ciency and other good qualities of its 
products has placed the Victor com- 
pany in the front rank, and resulted 
in installations in every state and 
territory. 

Owing to the rapid advance of the 
business, the company found it neces- 
sary to secure larger quarters to 
properly handle its growing trade. 
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THE Victor TELEPHONE MANUFACTURING CoMPANY’s New Factory IN CHICAGO. 


of the reduction of the induction. 
The experiments described above 
showed that, in this case, a smaller 
volume of the mixed gases was given 
off. This appears to correspond to a 
shorter duration of the constant cur- 
rent. 

Fig. 4 shows the variations of the 
magnetism of the core under the same 
conditions as im Fig. 2. 

It is evident that the falling gradi- 
ent of the magnetic field, Fig. 3, is 
steeper that in Fig. 4, and experi- 
ment showed that the break tension 
in the first case was 200 volts, while 
in the second it was only 150. The 
authors think the greater volume of 
mixed gases liberated at the anode in 
the former case has something to do 
with this. 

While the admirable investigation 
of Voller and Walter has thrown 
much light on the mechanism of 
the Wehnelt interrupter, much is 
still left to be explained. 








The question of establishing an 
electric light plant at Milford, Utah, 
is under consideration. 


The accompanying illustration shows 
the new factory. The building is one 
of the largest and most centrally lo- 
cated in the Chicago manufacturing 
district. The new quarters give the 
Victor company one of the finest 
equipped and best appointed inde- 
pendent telephone manufactories in 
the world. ‘The very latest and most 
modern automatic machinery has been 
installed throughout. The experi- 
mental and testing department is 
equipped with the latest electrical ap- 
pliances for experimenting and 
making accurate tests. 

The personnel of the company em- 
braces some of the most widely known 
telephone men in the independent 
field. Mr. William T. Blaine, the 
president of the company, has given 
much thought and study to the tele- 
phone industry, and the success of 
his compary is largely due to his 
untiring efforts and able manage- 
ment. Mr. H. C. Dodge, who has 
affiliated himself with the Victor 


805 


company, and is actively interested 
in its success, is a thorough telephone 
expert and engineer, and one of the 
most widely known telephone men 
in the independent field. Mr. William 
H. Chambers is the secretary and 


treasurer of the company. and Mr. 
H. B. McMeal has charge of the 
advertising department. The elec- 
trical engineering department is under 
the direction of Mr. E. E Yaxley, 
who is an electrical engineer of wide 
experience. Mr. Yaxley is assisted 
by Mr. C. C. Cadden, who has been 
for several years with the Western 
Electric Company in the switchboard 
department, having drawn the cir- 
cuits for some of the largest boards 
installed by that company. Mr. A. 
J. Rousseau and Mr. James 8. Healy 
are traveling representatives of the 
company. 
ciiniabasmnijiibliainonticn 


BUSINESS NOTES. 


De Veau & Company, 27 Rose 
street, New York city, have just 
closed a contract for a complete in- 
terior telephone system for the Vic- 
toria Hotel, New York city. The 
system will include 300 instruments, 
and will be of the most up-to-date 
character. 


The Columbia Incandescent Lamp 
Company, of St. Leuis, has just sent 
out a handsome blotter advertising 
the good points of the well known 
Columbia lamp. ‘The blotter carries 
a picture of the cup defender Colum- 
bia, illuminated from a cloudy sky by 
a Columbia lamp, with the legend 
“The Two Winners.” Columbia 
lamps are carried in stock at all the 
company’s branch offices. 

The Committee on Exhibits of the 
National Association of Municipal 
Electricians, which held its conven- 
tion at Wilmington, Del., September 
4-9, 1899, has submitted its report, 
which dealsin a highly complimentary 
manner with the exhibits there shown, 
and especially refers to that of the 
Montauk Multiphase Cable Company, 
New York city. ‘The committee 
speaks in the highest terms of the 
cable as being a valuable appurten- 
ance for the protection of life and 
property. Manufacturers of insulated 
wires and electrical specialties were 
also commended for the handsome 
exhibits they made. 


The North Electric Company, 
261 to 273 Frankfort street, Cleve- 
land, Ohio, has just issued some new 
printed matter which is of interest to 
all connected with telephone work. The 
printed matter takes the form of pam- 
phlets describing various lines of the 
North Electric Company’s specialties. 
An especially interesting one is that 
devoted to the ‘‘ farmers’ community 
system,” with which the North Elec- 
tric Company is having great success. 
Another pamphlet refers to telephone 
protectors and cutouts, and a third to 
small switchboards, including a de- 
scription of the North company’s 
repeating coil. Any or all of these 


pamphlets may be had free by writing 
to the company at the above address, 


cag Sythe he A ae 
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New Telephone and Telegraph 
Companies. 


JEWELL City, KaAn.—A telephone 
company has recently been formed in 
Jewell City, with Mayor J. W. Berry, 
president ; Albert Whitney, secretary, 
and Gee. B. Crandall, treasurer. ‘The 
system, when complete, is to incinde 
Jewell City, Mankato and Burr Oak, 
and will probably be extended to 
Tonia, Mayview and Randall. 


Bruce, 8S. D.—A telephone system 
has been established at this place. 


PitTspURGH, PA.—Extensive im- 
provements are under way for the en- 
largement of the telephone service in 
the Chartiers Valley. It is proposed 
to build a line from Washington to 
Pittsburgh, via Carnegie and Grafton, 
connecting all the towns in the 
Chartiers Valley. The small exchange 
at Canonsburg has been overhauled, 
and the one at Carnegie, where two 
switchboards are now in regular oper- 
ation, is to be overhauled and remod- 
eled. The Canonsburg line is to be 
extended to Houstonville, and thence 
to Washington. The Federal Tele- 
phone Company, capitalized at $10,- 
000,000, is now in possession of all 
the independent lines in that vicinity, 
and is reaching out for business in all 
directions. 


Epmeston, N. Y.—The Morris 
Telephone Company will build a new 
line from this place to Morris, by way 
of Garrattsville, and down the Butter- 
nut Valley to Mt. Upton. ‘The com- 
pany already controls the Central 
New York Company’s wire from 
Morris to Oneonta. 


St. Epwarp, Nes.—The Nebraska 
Telephone Company has completed 
its line into this city. St. Edward 
now has local connections, and is able 
to communicate with the outside 
world. 


Iowa City, Jowa—The Johnson 
County Telephone Company has been 
incorporated ; capital stock, $25,000. 
It will at once proceed to build an 
independent telephone line to lowa 
City and Johnson County. 


HAMILTON, On10—The Eaton Tel- 
ephone Company has been incorpo- 
rated, with a capital stock of $50,000. 
The directors are W. W. Morrison, of 
Bryan, Ohio; Fred J. Bollmeyer, of 
Wauseon, Ohio; C. F. Brooke, Jr., 
C. B. Cokefair and John Alexander, 
of Eaton. 


Wuarton, Tex.—The Southwest- 
ern Telegraph and Telephone Com- 
pany is now building a line between 
this place and Victoria, which will be 
completed as soon as possible. 


Pass CHRISTIAN, Miss.— The 
American Telephone and ‘Telegraph 
Company, to construct and operate 
telephone and telegraph lines, has 
been incorporated ; capital, $25,000; 
incorporators, E. J. Hall, E. P. 
Meany, M. Ekleston, C. K. Bangs, 
A. W. Crandall, T. M. Miller. 


FREEPORT, Pa,—The Freeport Tel- 
egraph and ‘Telephone Company has 
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been incorporated ; capital, $5,000; 
incorporators, B. Way. 'T. G. Cornell, 
J. IT. MeCulloch, J. E. Williams, C. 
A. Rogers, all of Freeport. 


CLARKSVILLE, OH1I0—The Clarks- 
ville ‘Telephone and Telegraph Com- 
pany bas been incorporated ; capital, 
$1,000; incorporator, Z. F. Garland. 


Humpotpr, N. Y.--The Gibson 
County Telephone Company has been 
incorporated ; capital, $20,000; in- 
corporators, E. L. Mendenhall, E. B. 
Mendenhall, W. Mendenhall, V. T. 
Grizzard, J. T. McKibben, all of 
Humboldt. 


CHATTANOOGA, TENN.—The long- 
distance telephone line between this 
place aud Bristol has been completed. 
This completes the most important 
extension that the East Tennessee 
‘Telephone Company has been working 
on in this section of the state. 


CANNON, Minn.—The Cannon 
Valley Telephone Company has been 
incorporated to operate a line between 
Cannon Falls and neighboring towns. 


Eaton, Ou10o—The Eaton Tele- 
phone Company has been incorporated ; 
capital, $50,000; incorporators, W. W. 
Morrison, F. J. Bollmeyer, C. F. 
Brooke, Jr., J. Alexander, C. B. 
Cokefois. 

NaAco@pocHEs, TExX.—The Ameri- 
can Telegraph and Telephone Com- 
pany, owned and controlled by E. C. 
Branch, Esq., and Captain I. L. 
Sturdevant, is now extending its lines 
from Lufkin to Corrigan, and will at 
once continue from the latter point, 
along the line of the Houston East 
& West Texas Railroad, to the city 
of Houston. 


Dover, DEL. — Among the new 
corporations chartered at the State 
House to-day was the Inter - State 
Telephone Construction Company, 
with a capital stock of $1,000,000. 


New Electric Railways. 


Bevrorb, N. Y.—The Bedford & 
Kastern Railway, an electric street sur- 
face railroad three miles in length to 
operate in the town of Bedford, has 
filed articles of incorporation with the 
Secretary of State; capitalization, 
$30,000 ; directors, Charles Haines, 
William H. Lyon, of Bedford Station; 
William V. Malloy, of New Rochelle, 
and George Jeungot, Jr., and Horace 
B. Thacker, of Croton Falls. 


BIDDEFORD, Mr.—Petitions have 
been filed for the incorporation of two 
companies to build electric roads to 
run into Biddeford. One is to be 
known as the York County Electric 
Railroad Company, and proposes to 
construct a line from Biddeford, 
through Goodwin’s Mills and Water- 
boro and Limerick, to Hollandville, a 
woolen manufacturing village in Lim- 
erick. This line will be 25 miles in 
length. The route crosses the Port- 
land & Rochester Railroad at Centre 
Waterboro; the capitalization is 
$250,000. The other road is to be 
known as the Biddeford, Kennebunk 
& Wells line, and is to connect these 
places ; capital stock is $200,000, 


Theodore P. Dresser is the chief pro- . 


moter of both these new compauies. 
The other directors mentioned in the 
petitions are Eleazer B. Loring, Bos- 
ton; C. 8. Hamilton, Edgar A. Hub- 
bard and William A. Roberts, Bidde- 
ford, and James QO. Bradbury, of 
Saco. 


FREETOWN, Mass.—Articles of as- 
sociation for the construction of an 
electric road from this place to 
Buzzard’s Bay, to be known as the 
Boston & Cape Cod Railway, have 
just been secured through the Secre- 
tary of State. The signers of the 
articles include many prominent citi- 
zens of each town through which it is 
proposed to have the line pass. The 
proposed route is from the Freetown 
line, through Rochester, Wareham 
and Onset, to Buzzard’s Bay. At 
Freetown it will form a connection 
with the Lake Shore road, which was 
recently built, and with a proposed 
road to Fall River. With these con- 
nections the new line will open up 
electric communications with New 
Bedford, Fall River, Taunton, Mid- 
dleboro and Boston. 


New Frorence, Mo.—A plan to 
build an electric railway from this 
place to Middletown, a distance of 
22 miles, has taken definite shape 
by the organization of a company at 
Belleflower. John W. Schowengerdt 
is its president; Howard Ellis, secre- 
tary. ‘The road runs through the 
best section of Montgomery County. 


CARLISLE, Pa.—A trolley line will 
be constructed between this city and 
Churchtown. 


MIDDLETOWN, N.Y.—The Middle- 
town-—Goshen Electric Railway Com- 
pany has been incorporated to construct 
and operate electric railway; capital, 
$100,000; incorporators, W. B. Royce, 
H. B. Royce, of Middletown; W. F. 
Biddle, E. H. Pyle, all of Philadel- 
phia, Pa. 


Marion, Inp.—The Marion Tran- 
sit Railway Company has been in- 
corporated; capital, $150,000;  in- 
corporators, E. H. Ferroe, J. A. 
Gauntt, A. S. Wade, P. Peslle, W. 
T. Caumack, H. Williamson, M. 
Petrie, all of Marion. 


JEFFERSONVILLE, IND.—Capt. Ed 
Howard, proprietor of the shipyards 
and owner of the street railway line, 
has decided to put in an electric sys- 
tem, and soon will begin work making 
the change. The system will be ex- 
tended so as to reach the Reforma- 
tory, which is not reached by the line 
at present, and also to Arctic Springs, 
a pleasure resort about two miles 
above the city. 


Beprorp Station, N. Y. — The 
Bedford & Eastern Railway Com- 
pany has been incorporated ; capital, 
$30,000; incorporators, C. Haines, 
W. H. Lyon, of Bedford Station ; 
W. V. Malioy, of New Rochelle; G. 
Jeungst, Jr., H. B. Thacken, C. J. 
Oecker, all of Croton Falls. 

RICHMOND, INbD.—It is announced 
on good authority that the electric 
line from Eaton, Ohio, to this city 
positively will be built next year. 
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The line will be an extension of the 
Dayton & Western Traction Qom. 
pany, which has a line fro Eaton 
to Dayton. 


MILLBURY, Mass.—The Millbury 
Sutton & Douglas Street :tailroag 
Company has secured an ext: «sion of 
its charter until October 10, |':00. ang 
has the necessary capital, * 50,000, 
assured to build the line co: necting 
the towns named. The di» ance jg 
about 12 miles, and the roa will be 
built next season if the rai! can be 
secured. 


New Incorporations 


BrooKtyn, N. Y.—The _ ‘ongoli- 
dated Electricai Supply Com ny has 
been incorporated ; capital, » 0,000; 
directors, F. F. Braillard, J. ., of 33 
Bond street, and Grace B. I. aillard, 
of Brooklyn. 


PHILADELPHIA, PA.—The ational 
United Manufacturing Com; xny has 
been incorporated ; capital, «1,000, 
000; incorporators, ‘I’. H. + >ringer, 
W. H. Rainsford, W. B. D. Smith, 
R. Thayer; J. S. Thorn, all ©: Phila 
delphia, Pa. 


New York, N. Y.—The !. Lind- 
ner Manufacturing Company ‘as been 


_incorporated to manufacture e ectrical 


goods, etc.; capital, $10,000 ; \ncorpo- 
rators, E. Lindner, of Brookly:; M.B 
Ault, of Unionport; O. Pullich, of 
New York city. 

SEATTLE, WasH.—The Paci ic Coast 
Fixture and Electric Comp:ny has 
been incorporated ; capital, »25,000. 


Passaic, N. J.—The Citizens’ Gas 
and Electric Light Company |ias been 
organized to manufacture vas and 
electricity. ; 


Electric Light and Power. 


Paris, Tex.—The City ‘ouneil 
of Cooper, Delta County, is cnsider- 
ing the proposition of puttin in an 
electric light plant. 


Kane, Pa.— The Kane ‘“lectric 
Light and Power Company !\is been 
incorporated to supply lig!t, heat 
and power; capital, $25,000 — Incor- 
porators, D. H. Miller, C. \ Gillis, 
A. P. Hucy, A. Cleminger, C. E. 
Goodwin, E. H. McCleery. all of 
Kane. 

Detroit, Micu. — Capit: ists m 
Calumet are organizing a sto: k com- 
pany to erect an electric lighti:g plant 
at Lakeview, near Calumet, «1d pul- 

ose to furnish lights for usiness 

ouses and residences in t! latter 
place. “They intend torun a under- 
ground system of wiring fom the 
plant to the city. 


BELLINGHAM, Mass.—Th« select- 
men have granted a fran hise t 
the Norfolk Electric Lighti»g Com 
pany for commercial lighting 


Increase of Capital. 


Hinckxey, Int.—The Norther 
Illinois ‘'elephone Company has It 
creased its capital stock from $10,000 
to $30,000. 
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nored.... 
» J nterests 


ectric Appliance Company, 
report a steady increase .in 
all classes of electrical sup- 
‘heir increase on sales of 
ransformers, however, easily 
list. 


ison Decorative and Minia- 
ip Department of the Gen- 
atric Company, Harrison, 
is just issued a highly at- 
catalogue of Roentgen-ray 
, including Crookes tubes, 
ens, interrupters, etc. 


ational Conduit Company, 
uis, Mo., has received from 
d Railway Company, of St. 
sontract for 200,000 feet of 
aed iron pipe. ‘Ihis is the 
r from the railway com- 
probably others will follow, 
ive work of this nature is 

















yhone Cables and Their 
‘nt and Installation”’ is 
of a handsomely prepared 
‘issued by the John A. 
‘'s Sons Company, of New 

The pamphlet should be 
uds of every telephone man, 
ains information of interest 
to that branch of the fra- 


ectrical equipment of the 
lry factory of F. H. Richard- 
ark, is completed and will be 
regular service immediately. 
sts of two American - Ball 
‘ompound engines and 50- 
direct-connected generators, 
| by the American Engine 
, of Bound Brook. ‘These 
will furnish power by elec- 
nsmission to all floors of the 
ling. 
raphical Union Number 6 
a mammoth printing ex- 
it its semi-centennial in May, 
the Grand Central Palace, 
k city. It will embrace all 
s connected with the art pre- 
and will be under the gen- 
agement of Mr. Marcus 
who is well known to elec- 
1. A very handsome pro- 
f the exposition has been 


iued rush of orders—The 
‘lectrie Manufacturing Com- 
Cincinnati, report 55 orders 
nonth of October, the ma- 
anging in size from the 
to 300 kilowatts capacity. 
order was received from the 
Steel Company, of Sparrows 
id., this making the fifth 
d being for a 300-kilowatt 
and several motors. Orders 
‘eived from the London, 
Star, and St. Petersburg, 
Novoe Vremya. two of the 


portant papers of the respec- 


‘INDIA AND AMBER 





tive cities, for the Bullock ‘‘ teaser” 

equipment for operating newspaper 
presses. Two 300-kilowatt alternat- 
ing-current generators were shipped 
to the Willson Aluminum Company, 
of Holcombs Rock, W. Va., to be 
used in the manufacture of ferro- 
chrome, an electro-chemical product 
used in the manufacture of chrome 
steel. 

The New York Trade School, First 
ayenue, between Sixty-seventh and 
Sixty- eighth streets, New York city, 
has just begun its annual season of 
semi-monthly lectures to journeymen 
electrical workers. The lectures will 
be conducted by Mr. A. A. Hammer- 
schlag, their subjects being as follows: 
October 27—Volts, amperes and ohms. 
A simple demonstration and explana- 
tion of the units of pressure, quantity 
and resistance. November 10—How 
to calculate the size of wires for lenie. 
feeders, mains, etc., for both light 
and power. November 24—How to 
lay out a feeder and main system. 
Actual problems. December 8— 
Testing for grounds, leakage and in- 
sulation resistance. Practical demon- 
stration with apparatus. December 
22—The dynamo or generator. Its 
construction, operation and output. 
Thorough explanation of all its parts. 
January 5—The electric motor. Its 
construction, operation, efficiency and 
maintenance. Wiring for same. 
January !19—Connecting motors and 
dynamos. Testing for polarity, leak- 
age and grounds. February 2— 
Switchboards Laying out switch- 
boards for isolated plant and for 
street circuit, singly and combined ; 
busbars, switches and connections. 
February 16—Circuit-breakers, rheo- 
stats, volt and ammeters for switch- 
boards. Purpose and design of each 
to be thoroughly explained.. March 2 
—The three-wire system. Why used 
und where, with demonstrations. 
March 16—The storage battery. Its 
construction, operation and main- 
tenance. March 23 — Isolated plants, 
including dynamo, motors, lights, 
switchboards, wiring, etc. Many of 
the lectures given nowadays on elec- 
trical subjects are too deeply scientific 
for the practical workman. ‘They 
are more fitted for the engineer. 
This course which is now offered will 
be the reverse, and each lecture has 
been arranged with a view of meeting 
the needs of the practical workman. 








ANTED—SEVERAL BRIGHT AND HONEST 
rsons to represent us as Managers in this 
and close by counties. Salary $900 a year and ex- 
mses. Straight, bona-fide, no more, a 
Pos ition permanent. Our references, any bank in 
any town. It is mainly office work ‘conducted at 
home. Reference. Enclose self. 
envelope. THE Dominion Company, Dept. 8, Senn 


[otor Starting Rheostats 
Motor Regulating Rheostats 
Dynamo Field Rheostats 


Theater Dimmers, Special Rheostats 
Iron Clad Resistance Co.,W"*7y'sta: “* 


BUGENE MUNSELL 
& (0., 


218 Water Street, 
NEW YOR 


117 Lake Sires, 


MICA 


In any shape or pattern write for Samples & Prices 














PATENTS ‘runs 
EDWARD S. DUVALL, 


Solicitor of Patents, 


Counsellor in Patent Causes. 


Some time connected with the late 
Benjamin Butterworth, before he retired 
from practice to assume the office of Com. 
missioner of Patents. 





mpt attention given to all matters before the 
pe ffice,and applications for patents prepared 
here at Washington from sketches, photos, or 
models, in a manner to give highest satisfaction and 
with less expense than you will incur elsewhere. 
Write and convince yourself of this fact. As an 
attorney at Washi n is indispensable you can 
p tthe having two by communicating 


LOAN AND TRUST BUILDING, 
WASHINCTON, D. C. 





JUST 
WHAT 
YOU NEED 


The Incandescent 


ELECTRIC 
LIGHT 
MANIPULATOR 


For cleaning and renewing 
Incandescent Lights situated 
in high places. Made to tit 
any candle-power bulb of 
any standard make. 

JUST WHAT IS NEEDED 
for Hotels, Depots, Halls, 
Theatres, Public Buildin 
Street Lights, a Fine 
liesidences, Ete. 





ao for deserigtion and 
pri ices. 


MANUFACTURED AND FOR SALE BY 


Incandescent Electric Light Manipulator Co. 
oom 800 


116 Bedford St., BOSTON, MASS. 











wy. R. OSTRANDER & CO. 
" 22 DEY STREET, 
Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS. 


Electric and Mechanical Belis. 
FACTORY, 

DE KALB AVENUE, 
BROOKLYN. 
Send for Illustrated 

Catalogue. ; 
$5 VOLT 
AMMETER 
FOR 
STUDENTS’ 
us 








(Jewell Bearing 
and Aluminum 
Case.) 


described in a cir- 
cular just issued. 


L. E. KNOTT APPARATUS CO., 
16 Ashburton Place, - BOSTON, MASS. 


MAY & CORNWELL, 


* MANUFACTURERS OF * 
Arc and Incandescent Lamp HOODS, 
Socket Handles, 
The Gravity Purifier, 
Best Oil-Filter on the Market. 











Jobbers of Electric Light and 
Railway Merchandise. 





213 South West Street, 
Syracuse, N. Y 


KLEIN'S 





CLIMBER’S 
LINEMEN’S TOOLS 


Catalogue Free. > Send for one. 
MATHIAS KLEIN & SON, 
67-89 W. VAN BUREN STREET, 











MAGIC LANTERNS and : 
EREOPTICONS CONDENSED CATALOGUE FREE \ 
RILEY BROS. 16 BEEKMAN ST. NEW YORK. 


SLIDES 
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CHICAGO, ILL. 





OLES 


CROSS-ARMS 


BRACKETS, PINS 


TIES 


PROMPT SHIPMENT DIRECT FROM MILLS 
SAVE BROKERAGES AND SEND US YOUR 


INQUIRIES 


ECCLESTON. LUMBER CC. 


29 BROADWAY, NEW YORK 
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[Specially reported for this journal by E. 8 
Duvall, sollctior of patents, dh ge Trust Build 





635.812 Telephone transmitter arm; L. 
Schmidt, New York. 





PORTRAITS OF ELECTRICIANS, 


The Italian Journal L’ Elettricitd has just issued 
a souvenir a'bum of 100 portraits of pr. minent 
living electricians. It will be sent to any American 

dress for 6v cents (3 lire). 


L’ELETTRICITA, 11 VIA CUSANI, 








ing, Ws gzton, I). C. Copies of any patent may | MILAN, - - ITaLly. 
be secured for 10 conte each] 
ISSUED OCTOBER 31, 1899. J. C. WHITE & COMPANY, 
635,739 Armature for dynamo-electric INCORPORATED. 


machines; 8S. Bergmann, New York—An 
armature disk, having stamped-up pcrtions 
bent at right angles to the plane of the 
disk,some of said stamped-up portions being 
arranged at approximately uniform angles 
to the intersecting radii of the disk. 

635.740 Electric arclamp; S. Bergmann, 
New York, N. 

635,765 Electric signal; H. T. Gibbs, 
Portsmouth, R, I.—A signal system for 
electric railroads, consisting of a signal, a 
telephone-line and means located at a central 
station for shunting a trolley-current onto 
the telephonc-line to set the signal. 

6 5,774 Storage battery; A. Heinemann, 
Berlin, Germany. 

635.786 Means for regulating constant- 
potential transformers; W. A. Layman, 
St. Louis, Mo. 


ENGINEERS, CONTRACTORS, 


29 BROADWAY, NEW YORK, N.Y. 
EQUITABLE BLDC., BALTIMORE. 
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‘THE AUDIT COMPANY 


OF NEW YORK, 
Equitable Building, 120 Broadway. 


Acting President, ‘Vice-President, 
AUGUST BELMONT. WILLIAM A. NASH. 
Manager, Chief Consulting Auditor, 

THOMAS L. GREENE. STEPHEN LITTLE. 


Consulting eeane 5 
WM BARCLAY PARSON F. RY PEARSON. 
FORD. BACON & DAV 
ete and Treasurer, 
EDWARD T. PERINE. 


DIRECTORS: 
August Belmont. A. J. Cassatt, 
Frederic P. Olcott. Marcellus Hartley. 


Charles R. Flint. 
Georg! 


James Stillman. 
William A. Nash. A 
Joseph S. Auerbach. G. B. M. Harvey. 
George G. Haven. Jobn I. Water bury. 
George W Young. 

ADVISORY COMMITTEE OF STOCKHOLDERS: 
W. Bayard Cutting. T. Jefferson Coolidge, Jr. 
Walter G. Oakman. Charles 8. Fairchild. 
A. D. Juilliard. Gustav E Kissel. 
Henry W. Poor. eg N. Seligman. 
Louis Fitzgerald. E. R. Chapman, 

Physical and Accounting Examinations. 

In addition to accounting examinations, the char- 
ter of The Audit Company of New York authorizes 
it toexamine and report upon the physical condi- 
tion and economy of operation among others of 
Electric Railways and liduminating Companies 
It also appraises the values of manufacturing and 
other plants. 

Physical and accounting examinations combined 
afford a correct basis for corporation financing and 
ned valuation of corporate securities or partnership 
interests. 








Mr. P. C. ACKERMAN, 


Who has had an experience of nearly twenty years in the bare and insulated wire 
business, has been appointed General Sales Agent for 
y rn -- tt ~ 
THE RHODE ISLAND ELECTRICAL WORKS, 
PAW LUCK fk. ©; 
With headquarters at 26 Cortlandt Street, 
NEW YORK CITY. 
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WANTED-SEVERAL BRIGHT AND HONEST 
persons to represent us as anager: in in this 
and PP mes And counties. & year and ex. 
sere Straight, bona-fide, no more, no les; 
ition permanent, r references, any bank 
any town. It is mainly office work conducted at 
home. Reference. Enclose self-addressed st: stamped 
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The New Systen 
OF EDUCATION 
Steam 
Engineerir:g 


grndcees eet: zal, 





















Ponaers BY. me. = 
ay qualific : 

Weh helped thous dis to bette iecin 

‘e have he ousands TF Posi’ io 

and salaries. Send for free circulars, © ng 
the subject in which you are interest 

THE INTERNATIONAL CORRESPONDENCE Scr: sL8, 

Box 1008, Scranton, Pa. 
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ELECTRICAL 
ENCINEERINC... 


TAUGHT BY CORRESPONDENCE 
STUDY ELECTR: «ITY 


at home during «pare 
moments and increase 
your efficiency. 


UP-TO-DATE iN- 
——aa_-«C STRUCTION uider 
technical experi 


LOW TUITION FEES, 
payable in small 
amounts. 

Write. for ‘*Handbook B.” 


American School of Corresponde: nee 
(Chartered by the C. tts) 
BOSTON, MASS.. U. 8. A. 


Can | Become an Electrician? 


Yes, youcan. Weiteach Electrical 
Engineering at your home by mail at 
a cost within the reach of any one. No 
matter where you live, if y: uu can 
read and write, we guarantee (. teach 
you tee Our Institute is en- 
dor. omas A. Edison and 
ether prominent men of the country. 
We teach also Mechanical Enyineer- 
ing, Mechanical Drawing, _ ‘legra- 




















hy, aa X-Rays, Eicctro- 
erapeut Electro - Chemistry, 
Electric Mining, Elementary /\iathe- 


ILLUS- 
State subject you 





matics, etc., by mail. Write for our FRE 
TRATED B 


K, 120 PAGES. 
wish tos 


THE ELECTRICAL ENGINEER INSTITUTE SF 
CORRESPONDENCE INSTRUCTION. 





DEPT. N, 9 ecasider We ladvicn? Eqaimece Iy:st iT ue 
120-122 Com Atted ty Mysore C0 ond WA 
Liberty St., | “to be Jak Te These whe o- ath 
New York. EArical taucaites —. fi. 





Dixon’s Pure Flake Graphite 


- a Sieusing to Every 


e Room and Machine Shop. 
increases its lubricating value 


Pamphict and Gaalole Sent Free. 
JO8. DIXON CRUCIBLE CO., Jersey City, N. J. 


A nal quntiyefidonay heya 


and makes 











O.K. 


QUALITY UNEXCELLED 
Prices RIGHT 


INCANDESCENT LAMPS 


B. N. SPERRY 
SYRACUSE, N. Y 
















LAMPS ae ie IN CANDLE POWER 
UNIFORM 


N WATTS PER CANDLE. 


PRICES RIGHT. PROMPT SHIPMENTS. 
ces COMPANY, PITTSFIELD, MASS. 





MMMMMLidll LLLLL/ 


are men ‘of education. 
sible without technical 


TELEPHONY, TELEGRAPHY, 


SCHOOL IN THE WORLD. 
CORRESPONDENCE. 
, Pi dai alae pact a 
4 nus ivon alae dhate te world. 





RANA Au AAAAAAAN, 


LLL, 


/ SUGGESSFUL 
ELECTRICIANS 


Success in the apn protegsion is impos: 
knowledge. 

electrical education at home during 

that you will not notice the outlay. 


ELECTRICAL ENGINEERING, 
ELECTRICAL STATION eee, Se RAILWAYS, ELECTRIC LIGHTING 
DYNAMO-ELECTRIC MACHINE DESIGN. BEST TEXT-BOOKS FREE 
THE BEST, MOST THOROUGH AND PRACTICAL COURSES OF ANY CORRESPONDENC 
SEVEN YEARS OF EXPERIENCE IN TEACHING &° 


r B, sample pages of text-books, drawing platé and booklet « 


THE UNITED CORRESPONDENCE SCHOOLS, *** **Sitw Youn “Y**"° 


with which are incorporated The Convespendenes School of Technology and th: 
Penal beers ch vena cen 


ULMMMMMMMMMLSS Ls: 14, 


ain a thoroug’ 
st. “spare cy at a cost so lo: 
omplete courses by mall In 


RO-PLATING, MECHANICAL DRAWING AND 





LEE ZZ, 









GET OUR NEW CATALOGUE. 


F. 
AGENTS: { 138 Milk Street. 


A. HOUDLETTE & SON, 


WILL LAST FOREVER. 
BASILY ACCESSIBLE, 


CREOSOTED WOOD “CONDUITS, 


FOR UNDERGROUND WIRES, 20 nor caruer woisTURE. 


THE MICHIGAN PIPE C0., 


208 N. Madison st., BAY CITY, MICH. 


NOT SCRATCH CABLES. 





his 
cis Mig, 


A National Rider never chav 
mount.—National 
Co., Bay City, 


<a Tax Dominion Company, Dept. 3, Chicago, ° 





